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1 . INTRODUCTION 
Th i s  r e p o r t  has been prepared i n  p a r t i a l  f u l f i l l m e n t  o f  NASA Con t rac t  
NAS 8-28218 e n t i t l e d  " F e a s i b i l  i ty Study o f  a Pressure Fed Engine f o r  a 
Water Recoverable Space S h u t t l e  Booster" .  T h i s  r e p o r t  p resen ts  t h e  p l ann ing  
documentat ion assoc ia ted  w i t h  a Phase C/D fo l l ow -on .  S p e c i f i c  areas covered 
i n c l  ude P r o j e c t  Engi n e e r i  ng and Development, Management, Fac i  1 i ti es , Manu- 
f a c t u r i n g ,  L o g i s t i c  Suppor t  Maintenance, T e s t  and Product  Assurance. Pro- 
j e c t e d  program cos t s  a r e  presented i n  P a r t  I 1  o f  t h i s  volume. 
The complete f i n a l  r e p o r t  f o r  t he  s tudy  i s  covered i n  s i x  volumes: 
Execu t i ve  Summary NASA No. SE-019-008-2H-A 
Technica l  Repor t  
Program A c q u i s i t i o n  P lann ing  
P a r t  1 and P a r t  2 
Design Data Book SE-019-011-2H 
P r e l  im ina ry  Design Package 
Mass P r o p e r t i e s  Repor t  
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a
v
a
ila
bl
e.
 
Th
e 
hi
gh
 c
o
n
fid
en
ce
 f
ac
to
r 
is
 a
ch
ie
ve
d 
w
it
h 
th
e 
u
se
 o
f 
th
e 
c
o
a
x
ia
l 
in
je
ct
or
. 
It
 i
s 
o
bs
er
ve
d 
th
at
 i
t 
ca
n 
be
 t
o
ta
ll
y 
fa
br
ic
at
ed
 a
nd
 t
he
 o
ri
fi
ce
 p
at
te
rn
 s
e
le
ct
ed
 d
ee
p 
in
to
 t
he
 
de
ve
lo
pm
en
t 
pr
og
ra
m
, 
u
n
lik
e 
co
m
pl
ex
 i
nj
ec
to
r p
at
te
rn
 d
es
ig
ns
 w
hi
ch
 r
e
qu
ir
e 
lo
ng
 l
ea
d 
tim
es
. 
W
he
n 
in
 p
ro
du
ct
io
n 
th
e 
a
n
ti
ci
pa
te
d 
de
liv
er
y 
tim
e 
is
 Q
 
6 
m
on
th
s 
fo
r 
th
e 
TRW
 
PF
E.
 
W
ith
 
a
cc
e
pt
an
ce
 f
ir
in
g 
th
e 
go
ve
rn
m
en
t 
de
liv
er
y 
tim
e 
w
o
u
ld
 b
e 
Q
 
7.
5 
m
on
th
s.
 
TV
Pl
CA
L 
FA
B
R
IC
AT
IO
N 
LE
AD
 T
IM
ES
 
FO
R 
PR
EL
IM
IN
A
R
Y 
FL
IG
HT
 E
N
G
IN
E 
PR
ES
SU
RE
 S
HE
LL
 
VE
ND
OR
 Q
UO
TE
: 
G
RA
NO
, 
LA
DI
SH
, 
CE
NT
RA
L 
W
ES
TE
RN
 
TU
BE
S 
VE
ND
O
RQ
UO
TE
: 
LA
 F
El
L 
FE
ED
 L
IN
ES
 
VE
ND
OR
 Q
UO
TE
: 
LA
 F
EI
L, 
FL
EX
IB
LE
 M
ET
AL
 H
OS
E 
M
FG
. 
BE
LL
OW
S 
VE
ND
OR
 Q
UO
TE
: 
FL
EX
IB
LE
 M
ET
AL
 H
OS
E 
M
FG
. 
SH
UT
 O
FF
 V
AL
VE
S 
VE
ND
OR
 Q
UO
TE
: 
PA
RK
ER
, 
PO
SI
-S
EA
L 
Ll
TV
C 
VA
LV
ES
 
VE
ND
OR
 Q
UO
TE
: 
M
O
O
G
, 
LT
V 
(SP
AR
TA
N 
VA
LV
E)
 
CO
NT
RO
LS
 
IN
 H
OU
SE
 Q
UO
TE
: 
TR
W
 S
YS
TE
MS
 
BR
A2
 I N
G
 
VE
ND
OR
 Q
UO
TE
 F
OR
 F
IR
ST
 A
RT
IC
LE
:R
OH
R,
 
SO
LA
R 
BR
AZ
E 
FU
RN
AC
E 
VE
ND
OR
 Q
UO
TE
: 
PA
CI
FI
C 
SC
IE
NT
IF
IC
 
Fi
gu
re
 3
.4
-1
. 
R
eu
sa
bl
e 
Pr
es
su
re
 F
ed
 B
oo
st
er
 E
ng
in
e 
Co
m
po
ne
nt
 T
es
t 
Pr
og
ra
m
 
M
O
NT
HS
 
AF
TE
R 
AT
P 
IN
TE
G
RA
TI
O
N 
TE
ST
1 N
G
 
PF
C 
TE
ST
IN
G 
CE
RT
IF
IE
D 
FO
R 
IF
IE
D 
FO
R 
US
ES
 
FF
C 
TE
ST
1 N
G
 
"
M
DC
 
M
IS
SI
ON
 D
UT
Y 
CY
CL
E 
Fi
gu
re
 3
 -4
-2
. 
Re
us
ab
le
 P
re
ss
ur
e 
Fe
d 
B
oo
st
er
 E
ng
in
e 
C
er
ti
fi
ca
ti
on
 P
ro
gr
am
 
fR
W
 R
EU
SA
BL
E 
PR
ES
SU
RE
 F
ED
 B
OO
ST
ER
 E
N
G
IN
E 
TR
W 
MA
NU
FA
CT
UR
ING
 F
LO
W 
PL
AN
 
Th
e 
TR
W 
PF
E 
m
an
u
fa
ct
ur
in
g 
pr
og
ra
m
 p
la
n 
em
ph
as
iz
es
 t
he
 u
se
 
of
 t
he
 n
a
ti
on
's
 d
ev
el
op
ed
 s
pe
ci
al
ty
 
m
an
u
fa
ct
ur
in
g 
e
x
pe
rt
is
e.
 
Th
is
 a
pp
ro
ac
h 
re
s
u
lt
s 
in
 a
 m
ini
mu
m 
c
o
st
 o
f 
fa
br
ic
at
io
n 
an
d 
as
se
m
bl
y,
 
e
lim
in
at
es
 t
he
 n
ee
d 
fo
r 
de
ve
lo
pm
en
t 
an
d 
o
rg
an
iz
at
io
n 
o
f 
"
o
n
e 
tim
e 
o
n
ly
" 
co
m
pa
ny
 f
un
ct
io
ns
 w
hi
ch
 a
t 
th
e 
c
lo
se
 o
f 
th
e 
pr
og
ra
m
 c
u
lm
in
at
e 
in
 l
ar
ge
 l
oc
al
 s
o
c
ia
l 
u
ph
ea
va
ls
, 
an
d 
al
lo
w
s 
th
e 
PF
E 
pr
og
ra
m
 t
o 
a
c
c
e
le
ra
te
 r
a
pi
dl
y 
in
 i
ts
 i
ni
ti
al
 p
ha
se
s 
to
 t
he
 p
oi
nt
 t
ha
t 
e
a
rl
y 
pr
oo
f 
te
st
in
g 
of
 c
o
m
po
ne
nt
s 
ca
n
 
e
l im
i n
a
te
 t
ro
ub
l e
so
m
e 
de
ve
lo
pm
en
t 
pr
ob
le
m
s. 
Th
e 
m
ajo
r c
o
m
po
ne
nt
s 
flo
w
 t
o
 t
he
 m
ajo
r t
es
t 
fa
ci
li
ty
 f
or
 f
in
al
 e
n
gi
ne
 a
ss
em
bl
y 
an
d 
ch
ec
ko
ut
. 
Th
e 
EA
FB
 t
es
t 
fa
ci
li
ty
 w
ou
ld 
be
 m
o
di
fie
d 
to
 i
nc
lu
de
 t
hi
s 
as
se
m
bl
y 
fu
nc
tio
n.
 
Th
is
 m
ajo
r a
ss
em
bl
y 
a
re
a
 w
ou
ld 
pr
ov
id
e 
n
ec
es
sa
ry
 e
n
gi
ne
 t
o 
re
a
c
ti
ve
 t
es
t 
s
it
es
 a
t 
EA
FB
 a
nd
 t
he
 N
AS
A 
ac
ce
pt
an
ce
 f
ir
in
g 
lo
ca
tio
ns
. 
An
 o
v
er
ha
ul
 a
nd
 r
ef
ur
bi
sh
m
en
t 
c
e
n
te
r 
is
 a
ls
o 
e
st
ab
lis
he
d 
a
t 
th
e 
la
un
ch
 f
ac
il
it
y.
 
Th
e 
en
gi
ne
 d
el
iv
er
y 
ra
te
 r
eq
ui
re
m
en
ts
 a
re
 c
o
m
pa
tib
le
 w
it
h 
se
v
e
ra
l 
m
od
es 
of
 t
ra
ns
po
rt
at
io
n.
 
D
el
iv
er
y 
fro
m
 E
AF
B 
to
 N
AS
A 
te
st
 f
ac
il
it
ie
s 
w
ou
ld 
be
 b
y 
a
ir
 u
ti
li
zi
ng
 t
he
 S
up
er
 G
up
py
. 
Tr
an
sf
er
 
fro
m
 t
he
 N
AS
A 
fa
ci
li
ty
 w
ou
ld 
be
 b
y 
ba
rg
e.
 
A 
co
n
tin
ue
d 
c
o
st
 a
n
a
ly
si
s 
o
f 
th
e 
pr
og
ra
m
 m
ay 
in
di
ca
te
 t
ha
t 
in
 t
he
 p
ro
du
ct
io
n 
pr
og
ra
m
 t
he
 
m
ajo
r a
ss
em
bl
y 
an
d 
fi
ri
ng
 a
cc
ep
ta
nc
e 
fu
nc
tio
ns
 s
ho
ul
d 
be
 c
om
bi
ne
d 
a
t 
th
e 
NA
SA 
fi
ri
ng
 s
it
e.
 
In
 
th
is
 c
a
se
 t
he
 a
bo
ve
 p
la
n 
is
 m
o
di
fie
d 
o
n
ly
 t
o 
th
e 
e
x
te
nt
 t
ha
t 
th
e 
co
m
po
ne
nt
s 
flo
w
 t
o 
th
is
 s
it
e 
fo
r 
as
se
m
bl
y 
an
d 
ch
ec
ko
ut
. 

O
PE
RA
TI
.O
NS
 F
U
N
CT
IO
NS
 
Th
e 
pr
es
su
re
 f
ed
 e
n
gi
 ne
 p
ro
gr
am
 o
pe
ra
ti o
n 
re
qu
i re
m
e
n
ts
 i
 nc
l u
de
 t
he
 1
 oc
a
l 
o
n
-s
i t
e
 
m
an
ag
em
en
t 
fu
nc
tio
ns
, 
sy
st
em
s 
ch
ec
ko
ut
 e
v
a
lu
at
io
ns
, 
e
n
gi
ne
 r
e
fu
rb
is
hm
en
t 
re
qu
ire
m
en
ts
, 
re
a
cc
e
pt
an
ce
 e
n
gi
ne
 c
he
ck
ou
t 
an
d 
v
e
hi
cl
e 
re
in
st
al
la
ti
on
 s
u
pp
or
t, 
an
d 
o
v
e
ra
ll 
pa
rt
s 
in
- 
v
e
n
to
ry
 a
c
ti
vi
ty
. 
th
e 
TR
W 
PF
E 
a
pp
ro
ac
h 
re
s
u
lt
s 
in
 a 
m
in
im
um
 t
o
ta
l 
o
pe
ra
tio
ns
 r
e
qu
ire
- 
m
en
t. 
Th
e 
m
a
jor
 c
om
po
ne
nt
 p
ar
t 
nu
m
be
r 
on
 
th
e 
TR
W 
e
n
gi
ne
 i
s
 3
7.
 
Th
e 
de
si
gn
 h
as
 a
 l
if
e
 
o
f 
50
 t
o
 1
00
 r
e
u
se
s;
 
as
 
a
 c
on
se
qu
en
ce
 a
 w
e
a
ro
u
t 
ra
te
 w
hi
ch
 r
e
qu
ire
s 
a
c
ti
ve
 r
e
pl
ac
em
en
t 
o
f 
o
n
ly
 o
ne
 
tim
e 
pe
r 
e
n
gi
ne
 l
if
e
 re
s
u
lt
s 
in
 a
 m
in
im
um
 r
e
fu
rb
is
hm
en
t 
cr
ew
. 
O
PE
R
A
TI
O
N
S 
FU
N
C
TI
O
N
S 
M
AN
AG
EM
EN
T 
CH
EC
KO
UT
 
RE
FU
RB
IS
HM
EN
T 
RE
-A
CC
EP
TA
 N
CE
 T
ES
T 
A
N
D
 
VE
HI
CL
E 
IN
TE
G
RA
TI
O
N 
SU
PP
OR
T 
o
 
O
N
 SI
TE
 S
ER
VI
CI
NG
 
o
 
DA
TA
SU
PP
OR
T 
o
 
RE
PL
AC
EM
EN
T 
PA
RT
S 
IN
VE
NT
O
RY
 
o
 
M
EC
HA
NI
CA
L 
o
 
EL
EC
TR
IC
AL
 
o
 
LI
FE
 E
VA
LU
AT
IO
N 
o
 
M
IN
O
R
 M
AI
N
TE
N
AN
CE
 (R
EP
LA
CE
 A
CT
IV
E 
EL
EM
EN
TS
 A
S 
NE
CE
SS
AR
Y) 
o
 
CL
EA
NI
NG
 (
LO
2 R
EA
DI
NE
SS
, 
C
O
O
LI
N
G
) 
o
 
OV
ER
HA
UL
 (A
S 
NE
CE
SS
AR
Y 
14
 E
N
G
!N
ES
 F
OR
 
CO
M
PL
ET
E 
DI
SA
SS
EM
BL
Y,
 R
EB
UI
LD
) 
o
 
OV
ER
HA
UL
 E
NG
IN
ES
 
o
 
SU
PP
OR
T 
VE
HI
CL
E 
CH
EC
KO
UT
 
o
 
VE
HI
CL
E 
IN
TE
G
RA
TI
O
N 
RE
PL
AC
EM
EN
T 
P
R
O
G
R
A
M
 
Th
e 
re
pl
ac
em
en
t 
ph
ilo
so
ph
y 
e
st
ab
li
sh
ed
 f
or
 t
he
 P
FE
 s
u
pp
or
t 
pr
og
ra
m
 w
as
 
th
at
 1
4 
sp
ar
e 
e
n
gi
ne
s 
w
ou
ld 
be
 a
v
a
il
ab
le
 a
nd
 t
he
 a
c
ti
ve
 e
n
gi
ne
 c
o
n
ip
on
en
ts 
w
ou
ld 
be
 r
e
pl
ac
ed
 o
n
ce
 
in
 t
he
 
50
 m
is
si
on
s.
 
Th
e 
to
ta
l 
re
pl
ac
em
en
t 
ra
te
 i
s 
sh
ow
n 
in
 t
he
 a
tt
ac
he
d 
fi
gu
re
 f
or
 t
he
 4
45
 f
li
gh
t 
pr
og
ra
m
. 
As
 
is
 w
el
l 
kn
ow
n 
in
 t
he
 p
ar
ts
 r
ep
la
ce
m
en
t 
bu
si
ne
ss
 t
he
 w
ea
r 
ra
te
 i
s 
m
in
im
al 
in
 
th
e 
e
a
rl
y 
u
se
 
pe
rio
d 
an
d 
a
c
c
e
le
ra
te
s 
in
 t
he
 l
at
te
r 
st
ag
es
 o
f 
th
e 
u
se
 
pe
ri
od
. 
COST WEAR CURVE FOR REPLACEMENT 
DE
VE
LO
PM
EN
T 
PL
AN
NIN
G 
Th
is 
se
c
tio
n 
de
sc
rib
es
 t
he
 p
ro
gr
am
 p
la
nn
ed
 t
o 
de
ve
lo
p 
an
d 
de
m
on
str
at
e 
th
e 
pe
rfo
rm
an
ce
 a
nd
 d
ur
ab
ili
ty
 o
f 
th
e 
TR
W 
Pr
es
su
re
 F
ed
 B
oo
ste
r 
En
gi
ne
. 
Th
e 
de
si
gn
, 
fa
br
ic
at
io
n 
an
d 
te
st
 a
c
ti
vi
ti
es
 h
av
e 
be
en
 i
de
nt
if
ie
d 
fro
m
 p
ro
gr
am
 
go
 a
he
ad
 t
hr
ou
gh
 F
in
al
 F
lig
ht
 C
er
tif
ic
at
io
n.
 
Fa
ci
li
ty
 a
c
tiv
at
io
n 
an
d 
m
o
di
fic
at
io
n 
sc
he
du
le
s 
an
d 
th
e 
sp
ec
ia
l 
te
st
 
eq
ui
 pm
en
t 
n
ee
de
d 
to
 s
u
pp
or
t 
th
e 
re
a
c
ti
 ve
 
te
st
 p
ro
gr
am
 a
re
 i
nc
lu
de
d.
 
Th
e 
o
v
e
ra
ll 
pr
og
ra
m
 w
ill
 r
e
qu
ir
e 
a
 t
ot
al
 o
f 
13
39
 r
e
a
c
tiv
e 
te
st
s,
 w
hic
h 
w
ill
 b
e 
pe
rfo
rm
ed
 o
v
er
 
a
 4
8 
m
on
th 
pe
rio
d.
 
Th
e 
o
v
e
ra
ll 
te
st
 r
a
te
, 
w
hi
ch
 a
v
er
ag
es
 a
pp
ro
xi
m
at
el
y 
7 
te
st
sl
m
on
th
 p
er
 p
os
iti
on
, 
pr
ov
id
es
 a
 h
ig
h 
sc
he
du
le
 r
e
la
te
d 
co
n-
 
fid
en
ce
 f
ac
to
r 
in
 t
ha
t 
it
 is
 w
el
l 
u
n
de
r 
th
e 
pr
oje
cte
d 
c
a
pa
ci
ty
 o
f 
15
 t
es
ts
lm
on
th
 p
er
 p
os
iti
on
. 
M
in
or
 s
lip
pa
ge
s,
 w
hic
h 
a
re
 c
om
m
on
 
to
 a
ll
 r
o
c
ke
t 
en
gi
ne
 d
ev
el
op
m
en
t p
ro
gr
am
s, 
m
ay 
be
 e
a
si
ly
 a
cc
om
m
od
ate
d 
in
 t
he
 t
es
t 
sc
he
du
le
. 
Th
e 
re
a
c
tiv
e 
te
st
 p
ro
gr
am
 h
as
 b
ee
n 
pl
an
ne
d 
to
 t
he
 e
x
te
nt
 t
ha
t 
a
ll
 t
es
ts
 h
av
e 
be
en
 i
de
nt
if
ie
d 
an
d 
ta
rg
et
 c
om
pl
e-
 
tio
n 
da
te
s 
ha
ve
 b
ee
n 
e
st
ab
lis
he
d 
fo
r 
ea
ch
. 
M
or
eo
ve
r, 
th
e 
pl
an
 i
de
nt
if
ie
s 
ea
ch
 s
pe
ci
fi
c 
ite
m
 o
f 
te
st
 h
ar
dw
ar
e 
w
hi
ch
 
is
 r
e
qu
ire
d 
fo
r 
th
e 
te
st
. 
Th
e 
pl
an
 i
s 
o
ri
en
te
d 
to
w
ar
ds
 p
ro
vi
di
ng
 e
a
rl
y 
co
n
fir
m
at
io
n 
da
ta
 o
f 
ba
si
c 
de
si
gn
 c
o
n
ce
pt
s 
w
it
h 
re
ga
rd
 t
o 
in
jec
to
r p
er
fo
rm
an
ce
, 
s
ta
bi
li
ty
 a
nd
 d
ur
ab
ili
ty
. 
Th
us
 i
t 
pr
ov
id
es
 h
ig
h'
 c
o
n
fid
en
ce
 o
f 
a
tt
ai
ni
ng
 t
he
 
pr
og
ra
m
's 
pe
rfo
rm
an
ce
 g
oa
ls
. 
Ea
rly
 t
es
ti
ng
 i
s 
ac
co
m
pl
ish
ed
 b
y 
pr
ov
id
in
g 
w
or
k 
ho
rs
e 
in
jec
to
r h
ar
dw
ar
e 
in
 p
ar
a1
 1 e
l 
w
ith
 t
he
 p
ro
to
ty
pe
 d
es
ig
n.
 
Th
e 
w
or
k 
ho
rs
e 
ha
rd
w
ar
e 
w
ill
 d
up
lic
at
e 
th
e 
c
ri
ti
ca
l 
di
m
en
sio
ns
 o
f 
th
e 
pr
ot
ot
yp
e 
de
sig
n 
bu
t 
w
ill
 i
nc
or
po
ra
te
 f
ea
tu
re
s 
w
hic
h 
w
ill
 p
re
se
nt
 r
a
pi
d 
ch
an
ge
 a
nd
 a
dju
stm
en
t o
f 
th
e 
c
e
n
tr
al
 e
le
m
en
t. 
Th
e 
e
a
rl
y 
in
jec
to
r t
es
ts
 w
i 1
1 
be
 p
er
fo
rm
ed
 i
n 
he
av
yw
ei
gh
t 
he
at
-s
in
k 
co
m
bu
sti
on
 c
ha
m
be
rs 
w
hic
h 
w
i 1
1 
be
 u
se
d 
in
 l
at
er
 s
ta
bi
li
ty
 
Bo
mb
 T
es
ts
. 
In
 p
ar
al
le
l 
w
it
h 
th
e 
in
jec
to
r d
ev
el
op
m
en
t a
c
ti
vi
ti
es
, 
a
 m
ajo
r p
or
tio
n 
of
 t
he
 d
ev
el
op
m
en
t e
ff
or
t 
w
ill
 b
e 
di
re
ct
ed
 
to
w
ar
d 
e
v
a
lu
at
in
g 
th
e 
du
ra
bi
li
ty
 o
f 
th
e 
co
m
bu
sio
n 
ch
am
be
r 
to
 m
ee
t 
th
e 
50
 M
DC
 l
if
e 
re
qu
ire
m
en
t. 
N
on
-re
ac
tiv
e 
te
st
 
sp
ec
im
en
s 
w
ill
 b
e 
im
pe
ric
al
ly
 e
v
al
ua
te
d 
to
 c
ha
ra
ct
er
iz
e 
fla
w
 g
ro
w
th
 a
nd
 p
ro
pa
ga
tio
n.
 
Th
e 
re
su
lt
s 
of 
th
is
 a
c
ti
vi
ty
 
w
ill
 b
e 
in
co
rp
or
at
ed
 i
n 
th
e 
fi
ve
 p
ro
to
ty
pe
 c
om
bu
sio
n 
ch
am
be
rs 
w
hic
h 
w
ill
 b
e 
su
bje
cte
d 
to
 e
x
te
ns
iv
e 
o
v
er
 
s
tr
es
s 
li
fe
 
te
st
in
g 
in
 t
he
 I
nje
cto
r/C
ha
mb
er 
Co
m
pa
tib
ili
ty
 P
ro
gr
am
. 
Th
e 
li
fe
 h
is
to
ry
 o
f 
th
e 
flo
w
 g
ro
w
th
 a
nd
 p
ro
pa
ga
tio
n 
w
ill
 b
e 
do
cu
m
en
ted
 b
y 
N
on
-d
es
tru
ct
i v
e 
te
st
in
g 
an
d 
by
 F
ra
ct
ur
e 
M
ec
ha
ni
cs
 T
ec
hn
iq
ue
s. 
Th
e 
re
su
lt
s 
w
i 1
1 
n
o
t 
o
n
ly
 d
em
on
str
at
e 
th
e 
de
sig
n 
li
fe
 o
f 
th
e 
ch
am
be
r, 
bu
t 
in
 a
dd
iti
on
 w
ill
 p
ro
vi
de
 a
 b
as
is
 f
or
 i
ns
pe
ct
io
n 
c
ri
te
ri
a 
du
rin
g 
th
e 
fl
ig
ht
 r
e
d 
f u
rb
i s
hm
en
t 
pr
og
ra
m
. 
i
 
D
E
V
E
L
O
P
M
E
N
T
 T
E
S
T
IN
G
 S
U
M
M
A
R
 Y
 
A 
su
m
n
ar
y 
o
f 
th
e 
o
v
e
ra
ll
 r
e
a
c
ti
ve
 t
e
st
 p
ro
gr
am
 b
y 
ph
as
e 
is
 p
re
se
nt
ed
 i
n 
th
e 
fo
ll
ow
in
g 
ta
bl
e.
 
R
ea
ct
iv
e 
T
es
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REACTIVE TEST SUMMARY 
Test Nos. 1 - 10 I g n i t i o n  - S t a r t  shutdown valve sequencing w i t h  
f a c i  1 i ty o r  breadboard valves . 
Test Nos. 11-45 Prel iminary performance element w i t h  work horse 
i n j ec to r ,  f a c i  1 i ty o r  breadboard val ves . 
Test Nos. 46-50 S tab i  1 i t y  bomb tes ts  . 
Test Nos. 51-55 I g n i t i o n  - s t a r t  shutdown valve sequencing w i t h  
prototype i n j e c t o r  body, work horse o r  prototype 
element, water cooled chamber, prototype val ves. 
Test Nos. 56-75 I n j e c t o r  performance eval uation, prototype i n j e c t o r  
body, element and SOV water cooled CC. 
Test Nos. 76-80 S tab i  1 i t y  bomb tes ts  , pro t o  type i n jec  t o r  body, SOV , 
element heat s ink  CC. 
Test Nos. 81-88 M.R. survey prototype i n j e c t o r  SOV two un i t s ,  2 
M.R. each (h igh and low) water cooled CC. 
Test Nos. 89-98 PC survey prototype (high and low) water cooled CC. 
2 PC each (high and low). 
Test Nos. 99-1 36 I n j e c t o r  performance, prototype body, e l  ement SOV, 
water cooled CC. 
Test Nos. 137-145 PC and MR survey prototype, etc. 
Test Nos. 146-150 S t a b i l i t y  bomb tests ,  prototype i n j e c t o r  body, SOV 
element heat s ink  CC. 
Test Nos. 151-200 I n j e c t o r  s tart/shutdown 1 i f e  cycle, prototype 
i n j e c t o r  heat  s ink  CC. 
Chamber Devel opmen t Tes t s  
Test Nos. 1-5 I g n i t i o n  - s t a r t  t rans ient ,  valve sequencing proto-  
type i n j e c t o r  assembly (90% C* element) SOV and 
Regen CC. Dry s t a r t  - no LITVC. 
Test Nos. 6-25 Thermal model v e r i f i c a t i o n  tes ts  - performed a t  re-  
duced, nomi nal  , and h igh g/h heat loads 2 CC no LITVC * 
Chamber Development Tests (Continued) 
Test Nos. 26-50 Thermal model v e r i f i c a t i o n  tes ts  w i t h  LITVC aimed 
a t  ve r i f y i ng  model i n  nozzle region. Prototype 
valve i n j e c t o r  assembly, etc., 3 CC. 
I n j ec to r /  Chamber Compa ti b i  1 i t y  Tests 
Test Nos. 1-180 Chamber 1 i f e  cyc le  tes ts  . 
Prototype component hardware, f u l l  mission duty cycle. 
Tests performed various condit ions o f  Q/A (high and 
low) w i t h  mechanical l y  induced known flaws. 
Cryogenic proof  tes ts  and simulated mechanical 
impack tests performed pe r i od i ca l l y  between MDC ' s  . 
Simulated sal  t wal t e r  exposure and decontamination 
performed f o l  1 owi ng each MDC . Decontamination pro- 
cedures var ied between engines and during t es t i ng  t o  
evaluate e f f e c t  on chamber 1 i f e .  S ix ty  equivalent  
MDC on each o f  three chambers/injectors . 
Test Nos: 1-60 Chamber No. 1 - Nominal MDC condi t i ons  w i t h  known 
induced flaws i n  chamber. S ix  10 t e s t  ser ies,  each 
preceded and fo l lowed by cryogenic proof  and simu- 
l a t ed  impact tes ts .  F u l l  decontamination procedure 
performed f o l  lowing each MDC. 
Test Nos : 11-1 20 Chamber No. 2 - Worst case MDC w i t h  i nduced flaws 
i n  chamber. S i x  10 t e s t  ser ies performed a t  worst  
Q/A head loads, each preceded and folowed by cryo- 
genic proof  and Simulated Impact Tests. F u l l  de- 
contamination proceeded f o l  lowi  ng MDC's 1 through 30, 
induced decontamination procedure fo l lowing MDC 's  
31 through 60. 
Test Nos : 121- 180 Chamber No. 3 - Nominal case MDC w i t h  induced f 1 aws 
i n  chamber. Six 10 t e s t  series, each preceded 
and followed by cryogenic proof  and simulated impact 
tes ts .  Reduced decontamination procedures fo! 1 owing 
each MDC. 
2 3 
I n j e c t o r  Chamber Compati b i  1 i t y  Tests (Continued) 
Test  Nos : 181-380 React ive thermal c y c l e  t e s t s  . Pro to  type component 
hardware. Shor t  d u r a t i o n  t e s t s  s u f f i c i e n t  t o  
e s t a b l i s h  steady-s t a t e  thermal cond i t i ons .  Fo1 l o w i  ng 
shutdown, u n i t  w i l l  be thermal cyc led  t o  d u p l i c a t e  
re -en t r y  thermal cond i t i ons ,  and there  sub jec ted  t o  
s a l t  water  quench. Cryogenic p r o o f  t e s t s  a r e  per -  
formed p e r i o d i c a l  l y  du r ing  t e s t  se r i es .  Reduced de- 
contaminat ion procedures fo l l ow ing  each t e s t .  
Chamber No. 4 - Nominal case,100 r e a c t i v e  t e s t s ,  
100 thermal cyc les.  
Chamber No. 5 - Overstress case, 100 r e a c t i v e  t e s t s ,  
200 thermal cyc les.  
Engine Development Tests 
Test Nos : 1-270 Engine c h a r a c t e r i s t i c s  t e s t s  : 
e Preproduct ion engi ne hardware. 
e Perform miss ion  duty c y c l e  p r o f i l e  t e s t s  a t  nominal 
and o f f  nominal i nter face condi ti ons t o  determi ne 
performance and safety l i m i t s  as a f u n c t i o n  o f  
engine and f l i g h t  v a r i a b i l i t i e s .  
e V e r i f y  engi ne endurance f o r  re1  i a b i l  i t y  data.  
e Optimi ze decontami n a t i o n  procedures developed i n  
e a r l i e r  component t e s t  se r i es .  
e Prepare p r e l  i m i  nary refurb ishment  and maintenance 
schedule. 
e Evaluate engine-to-engi ne v a r i a b i l  i t y  and es tab l  ish 
adequacy and repeatabi  1 i ty o f  p reproduct ion  t o o l  i ng. 
e Five  preproduct ion engines - equ iva len t  50 MDC each, 
w i t h  4 nominal acceptance t e s t s  each. 
Prel  iminary F l i g h t  C e r t i f i c a t i o n  
Test Nos: 1-264 S i xeng ine  t e s t m a t r i x .  
e Each engine submitted t o  4 formal acceptance tes ts ,  
30 nominal MBC's, 8 o f f - 1  i m i  t MDC's and 2 s t a b i l i t y  
bomb tes ts .  
Simulated impact tes ts  (40) performed on 2 engines. 
Routine decontamination and refurbishment procedures 
fo l low ing  each MDC. 
e Prel iminary refurbishment and mai ntenance schedul e 
prepared. 
Three (3)  engines subjected t o  add i t i ona l  tes ts  i n  
F.F.C. 
e Six  production engines - 44 tes ts  each. 
F ina l  F l i g h t  C e r t i f i c a t i o n  
Test Nos: 1-175 F ive engine t e s t m a t r i x .  
e Two new production engines submitted t o  4 formal 
acceptance tes t ,  45 nominal and 8 off-nominal MDCis 
fo l lowed by two s tab i  1 i ty bomb tests .  
, 
Three production engines previously tested i n  PFC, 
each submitted t o  4 reacceptance tes ts ,  5 nominal 
and 8 off-nominal MDCis fo l lowed by 2 s t a b i l i t y  
bomb tes ts .  




The f a c i l i t i e s  required t o  perform the development t e s t  program f o r  
the Space Shu t t le  Booster rockets are t e s t  stands I - B  and 2-A o f  the Edwards 
Rocket Test F a c i l i t y ,  Edwards A i r  Force Base, Ca l i fo rn ia .  These stands were 
designed t o  t e s t  the F-1 engines and are therefore  capable o f  operat ing 
engines o f  1.5 m i l l i o n  pounds o f  th rus t .  A general layout  o f  the f a c i l i t y  
i s  shown by Figure 1. Test stand 1-B, shown i n  Figure 2, i s  equipped w i t h  
two v e r t i c a l  t e s t  pos i t i ons  each w i t h  a six-component t h rus t  measuring 
engine support. Incorporated i n t o  the t e s t  stand complex are an overhead 
j i b  crane; a water-cooled de f l ec to r  w i t h  60,000 gpm f low rate,  and a 75,000- 
ga l lon  LOX run tank; a 60,000 ga l lon  RP-1 f ue l  run tank, the l a t t e r  two 
3 
ra ted a t  150 ps i  working pressures; a 25 ft helium run tank and a 2500- 
3 ga l lon  LN2 storage tank. Adjacent t o  the stand are fou r  600 ft GN2 storage 
3 tanks ra ted a t  5000 p s i  working pressure, and a 625 ft helium storage tank 
ra ted a t  5800 ps i .  The storage tanks w i l l  be used t o  supply gases t o  the 
booster engines dur ing t es t s  because a t  the ra ted  pressures o f  these tanks, 
3 3 144 f t  o f  helium and 235 ft3 o f  n i t rogen (o r  423 ft o f  n i t rogen i f  no 
helium i s  used) w i l l  be required f o r  a f u l l  durat ion t e s t  w i t h  a 1.2 m i l l i o n  
pound t h r u s t  booster engine. 
The p rope l lan t  run tanks, a1 though o f  s u f f i c i e n t  capacity f o r  the 
operat ion o f  1.2 m i l l i o n  pound t h r u s t  space shu t t l e  booster engines, and are 
ra ted a t  too low a working pressure w i l l  have t o  be replaced. For the pro- 
posed engines, tanks w i t h  a working pressure o f  800 ps i  w i l l  be required. 
These tanks and the p rope l lan t  feed l i n e s  from the tanks t o  the engines, 
together w i t h  the pressur izat ion l i n e s  and regulators are the major f a c i l i t y  
items t o  be replaced i n  order t o  provide space shu t t l e  pressure-fed booster 
engine t e s t  capabil i ty .  
Test Stand 2-A i s  shown i n  the upper r i g h t  sect ion o f  Figure 2 and 
the superstructure and support ing f a c i l i t i e s  can be seen i n  Figure 3. This 
i s  a two-posi t ion t e s t  stand i n  which the engines are tes ted a t  approxi- 
mately a 45-degree angle, which i s  nominal ly considered t o  be a hor izonta l  
stand. It i s  designed t o  be a component t e s t  stand; i .e., t o  t e s t  i n j e c t o r s  
and t h rus t  chambers f o r  1.5 m i l l i o n  pound t h r u s t  engines. A 5000 ga l l on  
f ue l  run tank and an 8000 ga l lon  LOX run tank both ra ted  a t  working pres- 
sures i n  excess o f  2000 p s i  are i n s t a l l e d  on the stand. Adjacent t o  the 
3 
stand are n ine 625 ft GN2 storage tanks ra ted  a t  5000 p s i  workinq pressure. 
The stand i s  equipped w i t h  a box crane ra ted a t  20,000-pound capacity, which 
i s  la rge  enough t o  handle any proposed t e s t  specimens. 
Storage f a c i l i t i e s  f o r  prope l lants  and gases are provided i n  the 
areas adjacent t o  the two t e s t  stands o f  s u f f i c i e n t  capaci t ies t o  support 
the proposed t e s t  schedule, 
Both t e s t  stands are operated from a common cont ro l  center, equipped 
w i t h  three cont ro l  panels and a common data recording system. A view o f  the 
con t ro l  panel f o r  the 1-B stand i s  shown i n  Figure 4. 
The primary data recording system consists o f  a Beckman Model 210 
D i g i t a l  Tape Recording System which has mu1 t i p 1  exers , analog-to-digi t a l  con- 
ver ters  and a d i g i t a l  tape deck incorporated i n t o  one package. This system 
i s  augmented by approximately 170 Leeds and Northrup s t r i p  char t  recorders, 
some o f  which may be seen i n  Figure 4. 
Inspect ion o f  the s i t e  on 28 January 1972 by TRW personnel showed 
t h a t  t e s t  Stand 2-A and the Control Center were i n  a subs tan t i a l l y  ready 
condi t ion.  Test Stand 1-B appeared t o  be i n  a somewhat lower cond i t i on  o f  
readiness but  since i t  requires major modi f icat ions,  as noted previously,  
t h i s  condi t ion should no t  delay ac t i va t i on  o f  the t e s t  stand. One cond i t i on  
which appeared t o  requ i re  some addi t iona l  refurbishment costs was the par- 
t i a l  disassembly o f  the s ide fo rce  t h rus t  measuring elements o f  the t h rus t  
mount on Stand 18-2. Upon assurance by the NASA representat ive who 
accompanied the TRW personnel t h a t  these elements were ava i lab le  a t  the s i t e ,  
no costs were included i n  the refurbishment estimate f o r  replacement o f  
these elements. 
The ava i l  ab i  1 i ty  o f  rep1 acement parts f o r  the recorder was checked 
w i t h  the Beckman Company. A1 though the recorder model i n s t a l  l e d  a t  the s i t e  
i s  no longer i n  production and spare par ts  are not  cu r ren t l y  being manu- 
factured, i t  was bel ieved t h a t  s u f f i c i e n t  spare par ts  stocked :by users o f  
these machines are ava i lab le  and' could be obtained by Beckman w i t h  Very 
shor t  lead times. 
One add i t i ona l  f a c i l i t y  t h a t  i s  not  ava i lab le  a t  the t e s t  s i t e  but  i s  
requ i red f o r  adequate evaluat ion o f  the i n j ec to r s  i s  a water f low t e s t  f a c i l -  
i ty ,  This f a c i l i t y  w i l l  be provided by u t i l i z a t i o n  o f  the stand 1-43 flame 
bucket cool fng water  system, By the add i t i on  o f  f i l t e r s ,  boos ter  pumps and 
plumbing t o  the system, an adequate water f low f a c i l i t y  can be provided. 
28 
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ACTIVATION SCHEDULE 
Edwards S i t e  A c t i v a t i o n  Schedule i s  shown i n  the  f a c i l i t y  l o g i c  c h a r t .  
A  s i t e  o f f i c e  w i l l  be e s t a b l i s h e d  upon r e c ' i e p t  o f  a u t h o r i t y  t o  proceed. A 
nucleus of  personnel c ~ n s i s  t i n g  o f  t h e  s i t e  manager, sec re ta r y ,  t e s t  engineers , 
i n s t r u m e n t a t i o n  engineers and a  s tand  ( f a c i l i t i e s )  engineer  w i l l  immed ia te ly  
beg in  a  rev iew o f  s i t e  drawings, o p e r a t i n g  procedures, and o t h e r  documenta- 
t i o n .  Lead t e c h n i c i a n s  and key t e c h n i c i a n  personnel w i l l  be t r a n s f e r r e d  
f rom t h e  Cap is t rano  Tes t  S i t e  w i t h i n  t h e  f i r s t  week t o  a c t i v a t e  t h e  a u x i l -  
i a r y  suppor t  f a c i l i t i e s  and t o  beg in  f a m i l i a r i z a t i o n  w i t h  t h e  t e s t  s i t e  and 
t h e  f a c i l i t y .  A t  t h e  same t ime  r e c r u i t m e n t  o f  l o c a l  personnel t o  complete 
t h e  t e s t  crew w i l l  be i n i t i a t e d .  
Formal o p e r a t i n g  t r a i n i n g  o f  t h e  s tand  crews w i l l  be s t a r t e d  w i t h  
t h e  f i r s t  r e l ease  o f  rev iewed and updated Opera t inq  Procedures i n  t h e  t h i r d  
week. A c t i v a t i o n  o f  t h e  c o n t r o l  system p o r t i o n  o f  t h e  Cont ro l  and Data 
Recording System as a p p l i e d  t o  s tand  2-A w i l l  be completed a t  t h e  end o f  
t h e  t h i r d  week, Checkout o f  t h e  2-A s tand  systems w i l l  be i n i t i a t e d  a t  t h a t  
t ime,  Check1 i s t  rev iew and updat ing  f o r  a l l  s tand  2-A systems w i l l  be com- 
p l e t e d  by t he  end o f  t h e  f o u r t h  week. A l l  o f  t h e  2-A s tand  systems w i l l  be 
checked, c leaned and v a l i d a t e d  by t h e  end o f  t h e  t w e l f t h  week f rom a u t h o r i -  
z a t i o n  t o  proceed. 
Checkout and re fu rb ishment  o f  t h e  da ta  a c q u i s i t i o n  f a c i l i t i e s  f o r  
s tand  2-A w i l l  a l s o  beg in  a t  t h e  end of  t h e  t h i r d  week and be completed by 
t h e  end o f  t h e  t w e l f t h  week. 
Design o f  t h e  t h r u s t  mount adapters  f o r  t h e  component hardware w i l l  
be i n i t i a t e d  by t h e  end o f  t he  second week, t h i s  e f f o r t  w i l l  r e q u i r e  1  week. 
The re l eased  hardware w i l l  be f a b r i c a t e d  and d e l i v e r e d  t o  t he  t e s t  s i t e  by 
t h e  end o f  t h e  s i x t h  week o f  t he  program. The t h r u s t  mount adapters  w i l l  be 
i n s t a l l e d  and checked o u t  by t he  end o f  t h e  t w e l f t h  week o f  t h e  program. 
The Beckman 210 da ta  r e c o r d i n g  system, l o c a t e d  a t  t h e  Cont ro l  Center  
i s  i n  need o f  re fu rb ishment .  Review o f  t h e  s p e c i f i c  i tems t o  be rep laced  
w i l l  be i n i t i a t e d  immediate ly  upon a u t h o r i z a t i o n  t o  proceed. Procurement 
documents w i l l  be processed and re fu rb ishment  i n i t i a t e d  by t h e  end o f  t h e  
second week w i t h  comple t ion  by t h e  end o f  t h e  e i g h t h  week. T e s t i n g  a c t i v -  
i t i e s  w i l l  commence by t he  end o f  12 weeks a f t e r  a u t h o r i z a t i o n  t o  proceed. 
Test  s tand 2-A has been preserved i n  an e x c e l l e n t  fashion. A l l  
major f a c i l i t y  i tems on the  t e s t  s tand and r e l a t e d  subsystems appear t o  be 
i n  e x c e l l e n t  cond i t ion .  An adequate supply o f  spare p a r t s  i s  a v a i l a b l e  a t  
the  s i t e ,  w i t h  the  except ion  o f  t he  data record ing  equipment p rev ious l y  
noted. TRW has a  group o f  h i g h l y  experienced rocke t  engine t e s t  personnel 
a t  t he  Capistrano Test S i t e  who have had prev ious experience n o t  o n l y  i n  
engine t e s t i n g  bu t  a l so  i n  s i t e  a c t i v a t i o n .  
It i s  proposed t h a t  the  Edwards A i r  Force Base s i t e  w i l l  be a c t i v a t e d  
and operated under the  d i r e c t i o n  o f  t he  Manager o f  the Capistrano Test S i t e .  
I n i t i a l  s i t e  a c t i v a t i o n  e f f o r t s  w i l l  be performed by a  cadre o f  personnel 
from the  Capistrano Test S i te .  
Upon a c t i v a t i o n  o f  t he  s i t e ,  a  r e c r u i t i n g  e f f o r t  w i l l  be i n i t i a t e d  
f o r  a d d i t i o n a l  personnel a t  the Edwards A i r  Force base s i t e .  As these 
personnel are t r a i n e d  and i n t e g r a t e d  i n t o  the  opera t ion  some o f  t h e  s t a r t i n g  
personnel may be re tu rned  t o  the  Capistrano Test S i te .  By t h i s  means, t he  
most experienced personnel w i t h i n  TRW Systems w i l l  be assigned t o  t h i s  
e f f o r t  w i thou t  d i s r u p t i n g  work being c a r r i e d  ou t  on e x i s t i n g  programs. The 
two s i t e s  w i l l  support each o the r  w i t h  experienced manpower i n  t he  event 
a d d i t i o n a l  manpower i s  requ i red  f o r  emergencies o r  shor t - term heavy work 
1  oad periods. 
Test Stand l - B  has n o t  been preserved i n  t he  same manner as Stand 
2-A. Not o n l y  do the  r u n  tank f u e l  and o x i d i z e r  systems requ i re  replacement 
because o f  t he  h igher  opera t ing  pressures o f  the  Low Cost Booster Program, 
b u t  major i tems o f  stand equipment are miss ing  o r  i n  poor cond i t i on .  A l l  
o f  t he  p recond i t i on ing  equipment i n  t he  stand v a u l t s  have been removed and 
requ i res  replacement. Some o f  the  s ide  fo rce  measuring l oad  c e l l s  o f  t h e  
t h r u s t  mounts on t h e  1-B-2 stands have been removed and cou ld  n o t  be l oca ted  
by t h e  i nspec t i on  team on 28 January 1972. An ex tens ive  refurb ishment  o f  
t he  e n t i r e  s tand w i l l  be requ i red  t o  meet t he  p ro jec ted  need dates. 
Prepara t ion  o f  s p e c i f i c a t i o n s  f o r  new tanks and p r o p e l l a n t  d e l i v e r y  
systems w i l l  be i n i t i a t e d  w i t h i n  1  week o f  s i t e  a c t i v a t i o n .  The s p e c i f i c a -  
t i o n s  w i l l  be re leased f o r  b i d  w i t h i n  1  week w i t h  b ids  t o  be re tu rned  
2  weeks a f t e r  r e c e i p t  by the  cont rac tors .  Review o f  b i d s  and award o f  con- 
t r a c t  w i l l  be completed by the  end o f  the f i f t h  week. Const ruc t ion  c f  t he  
tanks w i l l  be completed by the end o f  the t h i r t y - f o u r t h  week o f  t h e  
program. Two weeks are  scheduled f o r  c lean ing  o f  t he  tanks and an a d d i t i o n a l  
2  weeks fo r  f i n a l  checkout o f  the  system. Tes t i ng  o f  engines on Stand 1-B 
w i l l  commence a t  t he  end o f  the f o r t i e t h  week a f t e r  a u t h o r i z a t i o n  t o  proceed. 
I n  view o f  the  cons iderab le  refurb ishment  necessary f o r  Stand 1-B, 
recru i tment  o f  a d d i t i o n a l  personnel w i l l  s t a r t  as soon as Stand 2-A i s  
placed i n  operat ion.  The procedure t o  be fo l l owed  w i  11 genera l l y  be the  
same as t h a t  fo l lowed f o r  2-A. A l l  a v a i l a b l e  plans and documents f o r  t h e  
ope ra t i on  o f  the  stands w i l l  be reviewed. Operat ing procedures w i l l  be pub- 
l i s h e d  and va l i da ted .  Test crews w i l l  become f a m i l i a r  w i t h  these documents 
and then be t r a i n e d  i n  the  ope ra t i on  o f  t he  f a c i l i t y  by per forminq checkouts 
of  each system us ing  .these documents. As each system i s  checked ou t  i t  w i l l  
be placed i n  an ope ra t i ona l  s ta tus  and t h e  crew w i l l  proceed t o  the  n e x t  
system. The schedule need n o t  be g r e a t l y  acce lera ted  because o f  the l ong  
l e a d  t ime requ i red  f o r  r e v i s i n g  the run  tanks and the  p r o p e l l a n t  feed l i n e s .  
COSTS 
The costs f o r  a c t i v a t i o n  o f  the  Edwards A i r  Force Base F i e l d  Labora- 
t o r y  as a  space s h u t t l e  pressure f e d  booster  rocke t  t e s t  s i t e  are est imated 
as fo l l ows :  
TRW l a b o r  f o r  a c t i v a t i o n  o f  stand 2-A $ 145,000. 
TRW l a b o r  f o r  a c t i v a t i o n  o f  stand 1-B 450,000. 
Purchased p a r t s  21 6,000. 
Purchased serv ices  
C1 ean i ng 
Metro logy 
M o d i f i c a t i o n  o f  Stand 1 - B  1,600,000. 
I n s t a l l a t i o n  o f  water  f l o w  f a c i l i t y  
TOTAL COST 
The t o t a l  cos t  i s  based upon a c t i v a t i o n  o f  Stand 2-A two months before the  
c u r r e n t  date requ i red  by the  program schedule i n  o rde r  t o  p rov ide  t ime f o r  
a  s h o r t  technology development program. The a c t i v a t i o n  cos ts  a re  n o t  sub- 
s t a n t i a l l y  a l t e r e d  by t h i s  advance i n  schedule. The o n l y  increase i n  cos t  
would the re fo re  be f o r  2 months o f  a d d i t i o n a l  ope ra t i ng  expense. 
I n  the f ab r i ca t i on  o f  the modi f ica t ions f o r  Stand 1-6, the c r i t i c a l  
schedule pacing items are the de l i ve r y  o f  the s tee l  p l a t e  f o r  f ab r i ca t i on  
o f  the tanks, 18-inch-diameter heavy wal l  pipe and the h igh pressure f a s t  
ac t ing 18-inch-diameter valves. 
It i s  not  expected t ha t  any substant ia l  improvement i n  de l i ve r y  o f  
these items could be ef fected.  The schedule was therefore  planned t o  f i t  
the need dates o f  the program and the cost  o f  schedule improvement was not  
analysed. 
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PRESSURE FED BOOSTER ENGINE 
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FACIL ITY ACT1 VATION PROGRAM 
PRIOR I EVENT DESCRlPTlO N NEXT I EVENT(S) I 
s DESIGNATE S I T E  MANAGER. 
s ASSIGN KEY PERSONNEL. 
e OBTAIN AUTHORIZATION FROM NASA TO PROCEED. 
WITH S I T E  ACTIVATION. 
s MANAGER AND STAFF ARRIVE AT S I T E .  
e PRESENT CREDENTIALS TO LOCAL A I R  FORCE 
PERSONNEL. 
100 
I I r OBTAIN SECURITY CLEARANCE. I I 
r ARRANGE FOR S I T E  SERVICES WITH A I R  FORCE AND 
LOCAL CONTRACTORS. 
e BEGIN INVENTORY OF NASA PROPERTY. 
e ESTABLISH L I S T  OF TRW PROPERTY TO BE LOCATED 
AT S ITE.  
s BEGIN PROCUREMENT OF NEW PERSONNEL. 
101 COMPLETE ESTABLISH LOCAL EAFB OFFICE 
101 1 1 4  COMPLETE STAFFING FOR STAND 2A. - 
1 0 2  I 
ESTABLISH LOCAL OFFICE FOR PROCESSING OF 
, APPLICATIONS. 
e COMPLETE HIRING TO PLANNED MANPOWER LEVELS. 
101 1 0 3  COMPLETE ACTIVATE AUXILIARY SUPPORT F A C I L I T I E S .  - 
e COMPLETE INVENTORY OF NASA PROPERTY AT S ITE.  
r INSTALL TRW MACHINE TOOLS I N  MAINTENANCE 
INSTALL TRW EQUIPMENT I N  ELECTRONIC MAINTEN- 
ESTABLISH TRW STOCK ROOM. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R l P T l O N  OF P R O G R A M  E V E N T S  
FACI  L I T Y  ACT1 VAT1 ON PROGRAM 
EVENT DESCRIPTION 
1 0 1  1 1 0 2  START S I T E  DRAWING AND DOCUMENTATION REVIEW. 1 1 0 4  
@ OBTAIN AND REVIEW ALL AVAILABLE S I T E  AND 
FACIL ITY DRAWINGS. 1 lo6 
@ OBTAIN AND REVIEW ALL AVAILABLE S I T E  OPER- 
ATING AND MAINTENANCE PROCEDURES. 
I 
--  
1 0 4  START PREPARATION OF CHECK L ISTS.  
@ CONTROL CENTER CHECKOUT. 
e STAND 2A CHECKOUT. 
STAND 1B CHECKOUT. 
1 0 9  START RELEASE OF OPERATING PROCEDURES AND CHECK 
L ISTS.  
@ ESTABLISH FUNCTIONAL CHECK L I S T  FOR VALIDAT- 
ING OPERABILITY OF CONTROL CENTER EQUIPMENT. 
@ ESTABLISH FUNCTIONAL CHECK L I S T  FOR VALIDAT- 
ING OPERABILITY OF 2A. 
@ RELEASE OPERATING PROCEDURES WHICH HAVE BEEN 
REVIEWED AND APPROVED. 
1 0 9  1 1 7  COMPLETE PROCEDURE AND CHECK L I S T  RELEASE. 121 
@ ESTABLISH FUNCTIONAL CHECK L I S T  FOR STAND 1B. 
e COMPLETE RELEASE OF OPERATING PROCEDURES FOR 
A L L  SYSTEMS. 
@ INTRODUCE NEW PERSONNEL TO S I T E  PERSONNEL 
(TRW AND A I R  FORCE). 
@ REVIEW TRW OPERATING PROCEDURES, SAFETY 
MANUAL, PROCUREMENT DOCUMENTATION, ETC. 
PRESSURE F E D  BOOSTER E N G I N E  
D E S C R l P T l O N  OF P R O G R A M  E V E N T S  
FACIL ITY ACTI VATION PROGRAM 
EVENT DESCRIPTION 
I e BEGIN REVIEW OF DRAWINGS AND OPERATING PRO- 
CEDURES WITH TEST PERSONNEL. 
105 110 START OPERATIONAL TRAINING 
e PERFORM DRY SYSTEM OPERATIONAL CHECKS OF 
CONTROL CENTER OPERATIONS. 
CHECK RECORDING SYSTEMS WITH CALIBRATED I N -  
PUTS. 
s DOCUMENT AND REVISE CHANGES NOTES FROM 
ESTABLISHED PROCEDURES. 
110 1 1 5  START CHECKOUT OF 2A SYSTEMS 
@ CHECK OPERATIONAL FUNCTIONING OF VALVES I N  
ALL SYSTEMS. 
@ REMOVE COVER PLATES AND KEY SECTIONS OF 
SYSTEM FOR VISUAL INSPECTION. 
PRESSURE CHECK ALL FLUID SYSTEMS ON STAND. 
GN2, LOX, FUEL WATER. 
@ LOAD SYSTEMS WITH FLUIDS. 
s PERFORM OPERATIONAL CHECKS OF ALL SYSTEMS. 
1 16 COMPLETE ACTI  VATE CONTROL CENTER 
e COMPLETE FUNCTIONAL CHECK OF ALL CONTROL 
CIRCUITS. 
BEGIN CALIBRATION OF ALL AMPLIFIERS AND RE- 
CORDERS. 
2 1  COMPLETE CHECKOUT OF STAND SYSTEMS 
VALIDATE GN2 PRESSURIZATION SYSTEM. 
NEXT 
EVENT(S) 
PRESSURE F E D  BOOSTER E N G I N E  
D E S C R l P T l O N  OF P R O G R A M  E V E N T S  
FACIL ITY ACTIVATION PROGRAM 
EVENT MSCRlPTlON 
121 COMPLETE CHECKOUT OF STAND SYSTEMS (CONTINUED) 
e VALIDATE FUEL FLOW SYSTEM. 
@ VALIDATE THRUST MEASURING SYSTEM. 
e VALIDATE FIREX SYSTEM. 
1 2 2  COMPLETE CHECKOUT OF RECORDING FACIL ITY 
s L&M RECORDERS 
e OSCILLOGRAPHS 
e TAPE DECKS 
e BRIDGE BALANCE POWER SUPPLIES 
@ ISOLATION AMPLIFIERS 
e 'PHOTOCON AMPLIFIERS 
e OPERATING CONSOLES 
o REFERENCE JUNCTIONS 
1 2 4  COMPLETE STAND 2A RE 
e VALIDATE SYSTEM READINESS WITH BECKMAN 2 1 0  
INSTALLED. 
a PERFORM ENGINE TEST ON WORKHORSE HARDWARE. 
106 START RFP FOR REFURBISHMENT OF BECKMAN 210 
RECORDER. I 
INSPECT RECORDER TO DETERMINE EXTENT OF RE- 
FURBISHMENT REQUIRED. 
e PREPARE PROCUREMENT DOCUMENTS. 
PREPARE RFP AND SUPPORTING DOCUMENTATION. 
1 1  1 START PROCUREMENT WITH BECKMAN 
1 a REVIEW BECKMAN'S REPLY TO PROCUREMENT REQUEST 
ISSUE PURCHASE ORDER FOR REFURBISHMENT OF RE- 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  O F  P R O G R A M  E V E N T S  
PRIOR 
EVENT($) 
1 0 2  
F A C I L I T Y A C T I V A T I O N  PROGRAM 
EVENT DESCRIPTION 
1 2 5  COMPLETE BECKMAN 2 1 0  REFURBISHMENT 
s INSTALL NEW CIRCUIT CARDS. 
@ PERFORM FUNCTIONAL CHECKS TO DEMONSTRATE 
ADEQUACY OF REWORK. 
1 0 7  COMPLETE PREPARATION OF 1B TANK MODIFICATION 
SPECIFICATION 
s REVIEW TANK DESIGN REQUIREMENT FOR TEST RUN 
DURATION, TANK PRESSURE RANGE, ETC. 
@ REVIEW COMPATIBILITY REQUIREMENTS WITH EX- 
I S T I N G  F A C I L I T I E S .  
1 1 2  COMPLETE RELEASE 1B TANK MODIFICATION SPECIF I -  
CATION FOR B I D  
s PREPARE DETAILED D E F I N I T I V E  SPECIFICATION. 
r PREPARE RFP. 
e RELEASE RFQ TO POTENTIAL BIDDERS. 
118  COMPLETE B I D S  FOR 1B TANK MODIFICATION 1 1 9  
0 REVIEW ALL B IDS.  
s SELECT CONTRACTOR. 
119 COMPLETE AWARD CONTRACT FOR 18 TANK MODIFICATION 1 3 2  
s NEGOTIATE CONTRACT WITH SELECTED CONTRACTOR. 
108 COMPLETE THRUST MOUNT MOD1 F I  CATION 1 1 3  
s REVIEW DESIGN OF CURRENTLY INSTALLED MOUNT. 
s REVIEW ENGINE INSTALLATION REQUIREMENT. 
e I N I T I A T E  DESIGN OF ENGINE ADAPTER. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FACI  L I T Y  ACT1 VATION PROGRAM 
- -- 
EVENT DESCRIPTION 
1 1 3  COMPLETE THRUST MOUNT REDESIGN 1 2 0  
RELEASE DRAWINGS OF THRUST MOUNT TO ENGINE 
ADAPTER. 
1 1 3  1 2 0  COMPLETE THRUST MOUNT ADAPTER 1 2 1  
0 FABRICATE ADAPTER. 
0 INSPECT FOR DIMENSIONAL ADEQUACY. 
0 INSTALL ON THRUST MOUNT. 
I 
1 2 6  START STAFFING OF 1B OPERATING PERSONNEL 1 2 9  1 
1 I r RESUME RECRUITING EFFORT AT LOCAL S ITE.  1 1 2 7  I 
0 REVIEW TRW OPERATING PROCEDURES, SAFETY 
MANUAL, PROCUREMENT DOCUMENTATION ETC. 
0 REVIEW OF SYSTEM DRAWINGS AND OPERATING 
1 2 6  
1 2 6  
PROCEDURES. 
1 2 9  COMPLETE STAFFING OF 1B OPERATING PERSONNEL 
@ DISCONTINUE RECRUITING OF PERSONNEL WHEN 
REQUIRED MANPOWER LEVELS ARE REACHED. 
1 2 7  START ORIENTATION OF NEW PERSONNEL 
o INTRODUCTION TO S I T E  PERSONNEL. 
1 3 0  
1 2 8  
130 
131 1 2 7  1 2 8  START OPERATIONAL TRAINING OF 1B PERSONNEL 
0 BEGIN TRAINING I N  OPERATION ON STAND 2A. 
r BEGIN CHECKOUT OF PRESSURIZATION AND WATER 
COOLING SYSTEMS. 
0 BEGIN CHECKOUT OF ELECTRICAL SYSTEMS OF 
STAND. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
F A C I L I T Y  ACT1 VATION ~ W Q ~ W M  
EVENT MSCRIPTIO N 
3 0  COMPLETE ORIENTATION FOR NEW PERSONNEL 
s VERIFY THAT ALL  NEW PERSONNEL HAVE BEEN 
GIVEN ADEQUATE OR1 ENTAT I ON. 
3 1  START OPERATIONAL CHECKOUT OF 1B STAND 
s VALIDATE REWORK PERFORMED BY CONTRACTOR. 
s PRESSURIZE PROPELLANT SYSTEMS FROM STAND 
F A C I L I T I E S  AND LEAK CHECK SYSTEM. 
s ASSIST CONTRACTOR I N  CLEANING PROPELLANT 
SYSTEM. 
B REFURBISH THRUST MEASURING SYSTEMS. 
3 3  START CHECKOUT OF STAND 1B DATA ACQUISITION 
SYSTEM 
s CHECK CIRCUITS THROUGH PATCHBOARDS AND 
SELECTOR SWITCHES I N  CONTROL CENTER. 
s VALIDATE PRECONDITIONING EQUIPMENT LOCATED 
ON STAND. 
132 COMPLETE 1B TANK SYSTEM MODIFICATION 
DISCONNECT AND REMOVE EXISTING WIRING AND 
PLUMBING TO TANKS. 
s REMOVE MISCELLANEOUS ELECTRICAL EQUIPMENT 
AND STRUCTURES ON STAND FOR EASE OF OPER- 
ATION AND TO PREVENT DAMAGE. 
s REMOVE EIJGINE SUPPLY LINES, VALVES, ETC. 
e REMOVE TANKS. 
@ REMQVE SUPPORTING STRUCTURE. 
s SHORE UP ACCESS BRIDGE TO STAND. 
INSTALL NEW VESSEL SUPPORT STRUCTURE. 
INSTALL NEW HiGH PRESSURE TANKS, 
1 46 
NEXT 
EVENT (S) 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  O F  P W O G W M  E V E N T S  
F A C I L I T Y A C T I V A T I O N  PROGRAM 
3 2  COMPLETE 1 B TANK SYSTEM MOD1 FICATION (CONTINUED 
HYDROSTATIC TEST TANKS. 
e INSTALL NEW HIGH PRESSURE ENGINE FEED LINES.  
REINSTALL MISCELLANEOUS EQUIPMENT REMOVED AT 
START OF REFURBISHMENT. 
g INSTALL NEW PRESSURIZATION AND VENT LINES.  
g CLEAN UP AREA. 
1 3 4  COMPLETE SYSTEM CLEANING 
PERFORM PRESSURIZATION LEAK TEST OF SYSTEMS. 
CLEAN AND FLUSH FUEL SYSTEM. 
CLEAN AND FLUSH LOX SYSTEM. 
1 3 5  COMPLETE CHECKOUT OF 1B STAND 
CHECK THRUST MEASURING SYSTEMS. 
COMPLETE CHECKOUT OF SYSTEMS STARTED I N  
EVENT 131.  
c DEMONSTRATE READINESS FOR TESTING OPERATIONS. 
TION WITH EVENT 135 .  
COMPLETE FABRICATION OF THRUST MOUNT ADAPTER 
@ INSTALL ENGINE ON STAND FOR BEGINNING OF TES 


PRESSURE FED BOOSTER E N G I N E  
DESCRIPTION O F  P R O G R A M  EVENTS 
INJECTOR DEVELOPMENT PROGRAM 
DEVELOPMENT OF A COAXIAL INJECTOR AND IGNI -  
TION SYSTEM FOR A 1200K THRUST LEVEL ENGINE 
WILL BE INITIATED. HYDRAULIC AND THERMAL 
ANALYSIS, DESIGN CRITERIA DEFINITION, DESIGN , 
FABRI CAT1 ON, COLD FLOW TEST1 NG , REACT1 VE 
TESTING, AND DATA REDUCTION AND ANALYSIS 
TASKS WILL BE PERFORMED. 
CONFIGURATIONS WILL BE DEFINED BASED ON THE 
TRADEOFF OF PRESSURE DROP, ENGINE WEIGHT AND 
PERFORMANCE, WITH MINIMUM OVERALL SYSTEM 
WEIGHT AND COST AS THE CRITERIA. 
202 
203 
200 
TO ALLOW IN IT IAT ION OF DESIGN LAYOUT. I N -  
TERNAL FLOW PORTING AND .INJECTOR OR1 FICE 
201 COMPLETE INJECTOR HYDRAULIC CRITERIA 
@ INJECTOR HYDRAULIC CRITERIA WILL BE DEFINED 
204  
205 
HEAT TRANSFER AND COOLING REQUIREMENTS. THE 
ANALYTICAL RESULTS WILL BE USED I N  SUPPORT 
200 
201 
0 3  COMPLETE INJECTOR GEOMETRY DEFINITION 
INTERNAL INJECTOR GEOMETRY WILL BE ESTAB- 
LISHED BASED ON INJECTOR HYDRAULIC AND 
THERMAL ANALYSIS. 
202 START THERMAL MODEL DEFINITION 
o INJECTOR THERMAL MODELS WILL BE DESCRIBED TO 
PREDICT INTERNAL TEMPERATURE DISTRIBUTION 
(TRANSIENT AND STEADY STATE), PINTLE TIP 
I 
204  
205  
OF DESIGN LAYOUT AND STRESS ANALYSIS. I 
PRESSURE F E D  B O O S T E R  ENGINE 
D E S C R I P T I O N  O F  P R O G W M  E V E N T S  
INJECTOR DEVELOPMENT PROGRAM 
2 0 4  START INJECTOR ELEMENT DESIGN 
g DESIGN OF TEST CONFIGURATIONS OF OXID IZER 
O R I F I C E  AND FUEL INJECTION ANNULUS WILL  BE 
I N I T I A T E D .  THE ELEMENTS W I L L  BE DESIGNED 
TO BE REPLACEABLE I N  TEST USING A WORKHORSE 
INJECTOR. ALTERNATE OX1 D I  ZER CONFIGURATIONS 
WILL  INCLUDE THE PERCE:NT OF OXID IZER SLOT 
BLOCKAGE OF THE FUEL ANNULUS, SLOT L/D, R A T I  
AND SET BACK OF THE SECONDARY OXID IZER SLOTS 
FROM THE PRIMARY SLOTS. 
F A C I L I T Y  WHICH W I L L  ALLOW QUANTITATIVE STUDY 
OF MASS AND MIXTURE RATIO D ISTRIBUTION AND 
QUALITAT IVE STUDY OF ATOMIZATION WILL  BE 
DESIGN LAYOUT OF THE PROTOTYPE INJECTOR AND 
IGNITER SYSTEM W I L L  BE I N I T I A T E D .  THE DE- 
SIGN WILL  BE COORDINATED WITH STRESS, HEAT 
TRANSFER AND HYDRAULIC ANALYSES. 
@ A TEST PLAN FOR INJECTOR AND IGNITER DEVELOP 
MENT W I L L  BE PREPARED. THE TEST PLAN W I L L  
INCLUDE COLD FLOW TESTS, I G N I T I O N  SEQUENCE 
TESTS, SHORT DURATION PERFORMANCE, S T A B I L I T Y  
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  O F  PROGRAM E V E N T S  
EVENT (S) 
2 0 3  
2 0 8  
INJECTOR DEVELOPMENT PROGRAM 
EVENT DESCRIPTION 
2 0 7  COMPLETE INJECTOR TEST PLAN (CONTINUED) 
AND DURATION TESTS WITH WATER COOLED 
CHAMBERS. 
2 0 8  COMPLETE WORKHORSE INJECTOR BODY DESIGN 
@ A WORKHORSE INJECTOR BODY WILL BE DESIGNED 
WHICH WILL ALLOW ALTERNATE INJECTION OR1 F ICE 
CONFIGURATIONS TO BE INSTALLED AT THE TEST 
SITE. 
2 0 9  THE WORKHORSE INJECTOR W I L L  BE RELEASED FOR 
FAB R I  CAT I ON. 
21 0 START PROTOTYPE INJECTOR DESIGN 
e DETAILED DESIGN OF THE PROTOTYPE INJECTOR 
WILL BE I N I T I A T E D  AFTER PROJECT REVIEW AND 
APPROVAL OF PROTOTYPE LAYOUT AND ASSOCIATED 
STRESS, HEAT TRANSFER AND HYDRAULIC ANALYSES 
211 COMPLETE DESIGN OF F IRST F I V E  INJECTION ORIFICE 
ELEMENTS 
@ DETAIL  DESIGNS OF THE FIRST F I V E  REPLACEABLE 
ALTERNATE OXIDIZER AND FUEL INJECTION ORIF IC  
CONFIGURATIbNS WILL  BE PREPARED. 
212 START FABRICATION OF FIRST F I V E  INJECTION O R I F I  
ELEMENTS 
FABRICATION OF THE F IRST F I V E  INJECTION ORI-  
F I C E  ELEMENTS WILL BE I N I T I A T E D .  
NEXT 
EVE NT(S) 
PRESSURE FED BOOSTER E N G I N E  
DESCRIPTION O F  P R O G R A M  EVENTS 
PRIOR 
EVENT(S) 
INJECTOR DEVELOPMENT PROGRAM 
213 COMPLETE FABRICATION OF FIRST WORKHORSE I N -  1 215 
JECTOR BODY I 
r FABRICATION OF THE FIRST WORKHORSE INJECTOR I 
BODY TO BE USED WITH THE REPLACEABLE I N -  1 
JECTION ELEMENTS WILL BE COMPLETED. I 
I I 
205 2 1 4  COMPLETE HYDRO TEST FACILITY 21 6 
@ PREPARATION OF THE HYDRO TEST FACILITY FOR 
INJECTOR COLD FLOW STUDIES WILL BE COMPLETED 
21 3 215 COMPLETE FABRICATION OF FIRST INJECTOR 21 6 
@ FABRICATION OF THE I N I T I A L  INJECTION ORIFICE 
ELEMENTS WILL BE COMPLETED AND ASSEMBLY 
OF THE FIRST INJECTOR COMPLETED. 
216 START NON REACTIVE FLOW TESTS 
@ DOCUMENTATION OF MASS AND MIXTURE RATIO 
DISTRIBUTIONS WITH THE WORKHORSE INJECTOR 
WILL BE INITIATED. 
21 7 COMPLETE PRELIMINARY IGNITER CRITERIA 
@ DESIGN CRITERIA FOR THE PRELIMINARY HYPER- 
* GOLIC SLUG IGNITER WILL BE COMPLETED. THE 
CRITERIA WILL INCLUDE HYPERGOL TWNSIENT 
FLOW RATES, NUMBER AND CONFIGURATION OF 
INJECTION ORIFICES, MANIFOLDING, BURST DISC 
AND STORAGE CONTAINER. 
2 1 7  121 8 COMPLETE PROTOTYPE INJECTOR DESIGN 1 234 
1 DETAIL DESIGN FOR THE I N I T I A L  PROTOTYPE I N -  
JECTOR WILL BE COMPLETED. 
PRESSURE FED B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
I N  JECTQR DEVELOPMENT PROGRAM 
2 1 5  2 1 9  COMPLETE FABRICATION OF F I F T H  INJECTION ORIFICE 
CONFIGURATION 
@ FABRICATION OF THE I N I T I A L  F I V E  ALTERNATE 
INJECTION ORIFICE CONFIGURATIONS WILL BE 
COMPLETED. 
2 2 0  COMPLETE NON REACTIVE FLOW TESTS 
@ MASS AND MIXTURE RATIO DISTRIBUTION TESTS 
OVER A RANGE OF INLET WATER FLOW CONDITIONS 
WITH THE ALTERNATE INJECTION CONFIGURATIONS 
WILL BE COMPLETED. 
-I 
2 2 1  COMPLETE SELECTION OF BEST CONFIGURATIONS 
THE BEST CONFIGURATIONS, I N  TERMS OF UNI-  
FORMITY OF MASS AND MIXTURE RATIO DISTRIBU- 
TIONS, WILL BE SELECTED BASED ON THE COLD 
FLOW TEST RESULTS. 
- - 
21 3 2 2 2  COMPLETE FABRICATION OF SECOND INJECTOR BODY 
@ FABRICATION OF THE SECOND WORKHORSE INJECTOR 
BODY WILL  BE COMPLETED. 
2 1  7 2 2 3  COMPLETE D E F I N I T I O N  OF HYPERGOL QUANTITY 2 2 4  
DEFINIT ION OF THE AMOUNT OF HYPERGOLIC SLUG 
REQUIRED FOR RELIABLE IGNIT ION WILL  BE COM- 
PLETED. 
1207, 221 , p 2 4  START IGNIT ION AND START/STOP TESTING 1 2 2 8  I 
1223, 3 2 0  1 e I G N I T I O N  TESTS TO DEFINE TEST CONDITIONS AND 1 2 3 2  I 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION OF PWQGWM E V E N T S  
INJECTOR DEVELOPMENT P R O G ~ M  
28 START PRELIMINARY PERFORMANCE EVALUATION 
e ANALYSIS OF TEST DATA WITH THE WORKHORSE 
INJECTOR AND UNCOOLED CHAMBER WILL BE IN- 
ITIATED TO ESTABLISH C* HEAT TWNSFER, AND 
STABILITY LEVELS. 
229 START PROTOTYPE ELEMENT SELECTION 
COMPARISONS OF COMBUSTION PERFORMANCE WITH 
THE DIFFERENT INJECTION ORIFICE ELEMENTS 
WILL BE CONDUCTED TO DERIVE THE MOST SUITABL 
INJECTION ORIFICE CONFIGUMTION AND INLET 
PROPELLANT CONDITIONS. 
s DEFINITION OF THE INITIAL INJECTION ORIFICE 
CONFIGURATION AND IGNITION SYSTEM WILL BE 
COMPLETED BASED ON ANALYSIS OF TEST RESULTS 
WITH THE WORKHORSE INJECTOR AND UNCOOLED 
THRUST CHAMBER. 
s INITIAL BOMB TEST TO DOCUMENT COMBUSTION 
STABILITY CHARACTERISTICS OF THE ENGINE WILL 
BE COMPLETED. 
e PRELIMINARY EVALUATION OF C*, HEAT TRANSFER 
AND STABILITY TEST DATA WILL BE COMPLETED 
WITH THE WORKHORSE INJECTOR AND UNCOOLED 
PRESSURE F E D  BOOSTER E N G I N E  
D E S C R I P T I O N  O F  P R O G R A M  E V E N T S  
INJECTOR DEVELOPMENT PROGRAM 
ING WHICH PROVIDE RELIABLE, LOW OVERPRESSURE 
I G N I T I O N  AND SHUTDOWN WHICH ARE COMPATIBLE 
WITH THRUST CHAMBER HARDWARE WILL BE COM- 
CONFIGURATION 
e SELECTION OF A PROMISING ALTERNATE INJECTOR 
CONFIGURATION(S) WILL BE SELECTED FOR EVAL- 
UATION. THE ALTERNATE MAY INCLUDE INJECTION 
ORIFICE CONFIGURATION INJECTOR INTERNAL 
PORTING, AND/OR COOLING CONFIGURATION. 
e FABRICATION OF THE FIRST PROTOTYPE INJECTOR 
WILL BE COMPLETED. 
e REACTIVE TESTS WITH THE I N I T I A L  PROTOTYPE 
INJECTOR WITH A WATER COOLED CHAMBER WILL 
BE I N I T I A T E D .  
TEST EVALUATION OF THE I N I T I A L  PROTOTYPE 
INJECTOR CONFIGURATION WILL BE COMPLETED. 
TEST DATA OBTAINED WILL INCLUDE C* AND 
THRUST PERFORMANCE, DYNAMIC RESPONSE AND 
PRESSURE FED BOOSTER E N G I N E  
DESCRIPT ION O F  P R O G R A M  E V E N T S  
INJECTOR 9EVELOPMENT PROGRAM 
2 3 6  237  COMPLETE STABIL ITY BOMB TEST - 
@ TESTS TO DOCUMENT ENGINE RECOVERY FROM BOMB 
IN IT IATED PRESSURE D I  STURBANCES I N  THE COM- 
BUSTION CHAMBER WILL BE COMPLETED. 
234  2 3 8  COMPLETE FABRICATION OF SECOND PROTOTYPE I N -  241  
JECTOR 
@ FABRICATION OF THE SECOND PROTOTYPE INJECTOR 
WILL BE COMPLETED. 
2 0 2  2 3 9  COMPLETE VERIFICATION OF INJECTOR THERMAL 246  
2 3 6  MODEL 
@ RESULTS OF TESTS WITH THE PROTOTYPE INJECTOR 
AND WATER COOLED CHAMBER CONFIGURATION w ILL 
BE COMPARED WITH THERMAL MODEL PREDICTIONS 
OF TRANSIENT AND STEADY STATE TEMPERATURE 
PROFILES. THE THERMAL MODEL WILL BE UPGRADEIl 
BASED UPON THE TEST RESULTS. 
I 
2 3 6  2 4 0  COMPLETE 87% ISp DEMONSTRATION 
@ TESTS TO DEMONSTRATE AN ISp EFFICIENCY OF 8 7  
PERCENT WILL BE COMPLETED. 
@ FABRICATION OF THE THIRD PROTOTYPE INJECTOR 
WILL BE COMPLETED. 
--- 
242  COMPLETE FABRICATION OF THE FOURTH AND F IFTH  
PROTOTYPE INJECTOR 
@ FABRICATION OF THE FOURTH AND F IFTH PROTOTYP 
INJECTOR WILL BE COMPLETED. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
INJECTOR DEVELOPMENT p R O G R A ~  
243 START CHAMBER PRESSURE AND MIXTURE RATIO 
SURVEY TESTS 
TESTS TO DETERMINE C*, ISp HEAT TRANSFER, 
AND STABIL ITY OVER A RANGE OF OFF-MIXTURE 
RATIOS AND CHAMBER PRESSURES WILL BE 
TESTS WHICH DEMONSTRATE A MINIMUM ISp 
EFFICIENCY OF 90 PERCENT WILL BE COMPLETED. 
SURVEY TESTS 
@ TESTS TO DETERMINE C*, ISp, HEAT TRANSFER , 
AND STABIL ITY OVER A RANGE OF OFF-MIXTURE 
RATIOS AND CHAMBER PRESSURES WILL BE COM- 
246 START L I F E  CYCLE DEMONSTRATION 
I N I T I A T E D  TO ACCUMULATE MISSION DUTY CYCLES 
WITH A PROTOTYPE INJECTOR WHICH PROVIDES A 
EFFICIENCY OF 87 PERCENT (MINIMUM). 
@ L I F E  CYCLE DEMONSTRATION TESTS TO ACCUMULATE 
MISSION DUTY CYCLES AND AT LEAST 5 0  ENGINE 
STARTS WITH A PROTOTYPE INJECTOR WHICH PRO- 
WILL BE COMPLETED. 
PRESSURE FED BQQSTER E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
INJECTOR DEVELOPMENT PROGRAM ' 
248 COMPLETE BOMB TESTS 
s TESTS TO DOCUMENT ENGINE S T A B I L I T Y  BY 
MEASURING ENGINE RESPONSE TO PRESSURE 
DISTURBANCES I N I T I A T E D  BY BOMB CHARGES 
DETONATED I N  THE COMBUSTION CHAMBER WILL  
BE COMPLETED. 



PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF PROGWM EVENTS 
PROGRAM 
3 0 0  START CHAMBER DEVELOPMENT 
@ START DEVELOPMENT OF A WATER RECOVERABLE 
COMBUSTION CHAMBER FOR A 1 2 0 0 K  THRUST 
LEVEL ROCKET ENGINE . 
DESIGN CRITERIA WILL BE ESTABLISHED AND 
THE GEOMETRIC SHAPE OF THE CHAMBER DEFINED 
A WORKHORSE CHAMBER WILL BE DESIGNED AND 
PROCUREMENT AND FABRICATION OF LONG LEAD 
ITEMS IN IT IATED.  
3 0 1  DESIGN CRITERIA 
@ COMPLETE ESTABLISHMENT OF DESIGN CRITERIA. 
THERMAL AND STRESS MODELS WILL BE DEFINED 
BASED ON STEADY-STATE OPERATION AS WELL AS 
TRANSIENT AND QUENCHING REQUIREMENTS 
DURING SPLASH-DOWN. EFFECTS OF QUENCHING 
AND SALT WATER ENVIRONMENT ON CRITICAL 
ITEMS WILL BE ASSESSED I N  LIGHT OF THE 
NUMBER OF REUSE CYCLES. THESE RESULTS 
WILL BE USED I N  DEFINING THE CHAMBER 
3 0 2  DEFINE CHAMBER GEOMETRY 
@ COMPLETE DEFINIT ION OF GEOMETRIC SHAPE OF 
THE CHAMBER. BASED ON THE RESULTS OF THE 
THERMAL AND STRESS MODELS, A PROTOTYPE 
LAYOUT OF THE CHAMBER WILL BE MADE, A B I L L  
OF MATERIALS ESTABLISHED AND CRITICAL D I -  
MENSIONS DETERMINED. A WORKHORSE CHAMBER 
BASED ON THE PROTOTYPE LAYOUT WILL BE DE- 
SIGNED TO OBTAIN PERFORMANCE DATA AND TO 
FERRET ANY DESIGN INADEQUACIES. THRUST 
VECTOR CONTROL REQUIREMENTS WILL BE 
PRESSURE FED B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
PROGRAM 
EVENT DE SC W lPT I0 N 
3 0 3  DEFINE THERMAL MODEL 
COMPLETE DEFINIT ION OF THERMAL MODEL 
BASED ON CONSIDERATIONS OF STEADY-STATE 
AND TRANSIENT CONDITIONS INVOLVED I N  THE 
FLIGHT AND RECOVERY. THESE INCLUDE 
MATERIALS SELECTION, CHANGES I N  MATERIAL 
PROPERTIES AND DIMENSIONS DUE TO SEVERAL 
REUSE CYCLES, THERMAL AND TRANSPORT 
PROPERTIES OF THE COMBUSTION PRODUCTS 
AND COOLANTS, QUENCHING AND THERMAL SHOCK, 
C0.OLANT REQUIREMENTS AND PERFORMANCE 
VARIATIONS. 
3 0 4  DEFINE STRESS MODEL 
@ COMPLETE D E F I N I T I O N  OF STRESS MODEL. THE 
MODEL W l L L  ACCOUNT FOR PRESSURE LOADS, 
MECHANICAL LOADS, FLIGHT LOADS, DISCON- 
T I N U I T I E S ,  WATER ENTRY LOADS, THERMAL 
STRESSES, THERMAL SHOCK, MATERIALS PROP- 
. ERTIES AND CHANGES THERETO, CREEP AND 
VIBRATION.  
3 0 5  PROTOTYPE CHAMBER LAYOUT 
COMPLETE PROTOTYPE CHAMBER LAYOUT TO 
DETERMINE ENVELOPE DIMENSIONS, COMPONENT 
LOCATIONS, WEIGHT ESTIMATES, DESIGN CON- 
FIGURATION, DRAWING TREE, MANUFACTURING 
ANALYSES AND ASSEMBLY PROCEDURES. 
3 0 2  1 306 DESI GN WORKHORSE HEAT S I N K  CHAMBER 1 307 
e START DESIGN OF WORKHORSE HEAT S l N K  
CHAMBER ON THE BASIS  OF THE DESIGN CON- 
FIGURATION DERIVED FROM THE CHAMBER GEO- 
METRY D E F I N I T I O N  AND THE PROTOTYPE LAYOUT 
DRAWINGS. T H I S  CHAMBER W l L L  U T I L I Z E D  TO 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION OF PROGRAM EVENTS 
CHAMBER DEVELOPMENT PROGRAM 
3 0 7  ISSUE LONG LEAD FABRICATION ITEMS 
e ITEMS DETERMINED TO BE LONG LEAD PRO- 
CUREMENT OR FABRICATION ITEMS FOR THE 
WORKHORSE CHAMBER W l L L  BE ISSUED. 
3 1 0  COMPLETE DESIGN OF WORKHORSE HEAT S l N K  
e THE DESIGN OF THE WORKHORSE HEAT S l NK 
CHAMBER WlLL  BE COMPLETED AND COMMITTED 
TO FABRICATION. BASED ON T H I S  DESIGN AND 
ANALYSES, A WATER COOLED COMBUSTION 
CHAMBER W l L L  BE DESIGNED. 
3 1 1  RELEASE FABRICATION PURCHASE ORDERS 
a FABRICATION OF THE WORKHORSE HEAT S l N K  
CHAMBER W l  L L  BE AUTHOR1 ZED , 
3 0 8  START L I N E R  DESIGN 
a A CHAMBER L INER W l L L  BE DESIGNED TO CON- 
DUCT THE HEAT AWAY FROM OR OTHERWISE PRO- 
TECT THE PRESSURE RETENTION VESSEL FROM 
BECOMING OVER HEATED TO THE POINT OF EN- 
DANGERING I T S  STRUCTURAL INTEGRITY. THE 
L INER WlLL  FORM THE INTERNAL SURFACES OF 
THE CHAMBER I N  CONTACT WITH THE COM- 
BUSTION PRODUCTS AND I S  PREDICATED ON 
KNOWN HEAT FLUX, COMBUSTION TIME AND PRO- 
DUCTS, ALLOWABLE PRESSURE DROPS, 
MATERIALS COMPATIBIL ITY AND THE THERMAL 
MODEL OUTPUTS. 
@ THE PRESSURE RETENTION SHELL W l L L  BE 
STARTED BASED ON THE OUTPUTS OF THE 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION OF PROGRAM EVENTS 
CHAMBER DEVELOPMENT PROGRAM 
312 COMPLETE DEFINIT ION OF TUBE CROSS SECTION 
e THE COOLANT TUBE CROSS SECTIONS FOR FLOW 
W l L L  BE DETERMINED FROM THE OUTPUT OF THE 
THERMAL MODEL AND WlLL  BE SUFFICIENT TO 
PROTECT THE PRESSURE SHELL FROM THE HEAT 
GENERATED BY THE COMBUSTION AND TO KEEP 
THE PRESSURE DROP COMMENSURATE WITH THE 
PROPELLANT TANK PRESSURES WHILE MAIN- 
TAINING THE COOLANT TEMPERATURE WELL 
BELOW THE BOILING POINT FOR ALL POSITIONS 
ALONG EACH TUBE. 
313 COMPLETION OF SELECTION OF PRESSURE 
RETENTION METHOD 
COMPLETION OF THE SELECTION OF THE METHOD 
OF PRESSURE RETENTION W l  L L  -RESULT FROM 
THE LINER AND SHELL DESIGN OUTPUTS. 
3 1 4 COMPLETE MATERl AL AND FABR l CAT l ON EVALUAT l ON 
e ,MATERIAL AND FABRICATION EVALUATION 
WlLL  COMPLETE THE DESIGN PHASE OF THE 
COMBUSTION CHAMBER. UPON SUCCESSFUL COM- 
PLETION OF T H I S  EVALUATION, THE CHAMBER 
W l L L  BE COMMITTED TO DETAIL PROTOTYPE 
DESIGN AND LONG LEAD TlME ITEM PROCURE- 
MENT IN IT IATED.  
315 COMPLETE THRUST VECTOR CONTROL DEFINIT ION 
e THRUST VECTOR CONTROL DEFINITION W l  b L  BE 
COMPLETED DELINEATING THE AMOUNTS, 
POSITIONS AND DISTRIBUTION OF L I Q U I D  IN-  
JECTION, TlME AND DURATION OF INJECTION 
AND THE MAGNITUDE OF THE VECTOR DEFLEC- 
T ION AS A RESULT OF THE INJECTION. 
PRESSURE FED BOOSTER ENGINE 
DESCRlPTlON OF PROGMM EVENTS 
CHAMBER DEVELOPMENT PWOGMM 
EVE NT(S) EVENT DESCRIPTION 
NEXT I EVENT(S) 
316 START PROTOTYPE DETAIL DESIGN 
a PROTOTYPE DETAIL DESIGN WlLL BE INITIATED 
AS A RESULT OF COMPLETION OF ALL REQUIRED 
DESIGN STUDIES AND TRADEOFF ANALYSES. 
THE DETAIL PROTOTYPE DESIGN WlLL CONSIST 
OF PRODUCING THE REQUI RED DETAl L WORKING 
DRAWINGS, ESTABLISHMENT OF THE DRAWING 
TREE AND B I L L  OF MATERIALS, SUFFICIENT 
TO FABRl CATE THE COMBUST l ON CHAMBER. 
I 31 7 COMPLETE RELEASE OF LONG LEAD PROCUREMENT I 330  
a PURCHASE ORDERS FOR PROCUREMENT OF LONG 
LEAD ITEMS WlLL BE COMPLETED AND RELEASED 
3 18 COMPLETE PREL l MI NARY TEST PLAN 1 326  
A PRELIMINARY TEST PLAN WlLL BE PREPARED 
INVOLVING 50  TEST FIRINGS, INVOLVING 5 
IGNITION TESTS, 2 0  THERMAL MODEL VERIFI-  
CATION TESTS WITHOUT LIQUID INJECTION 
THRUST VECTOR CONTROL AND 25  THERMAL MODEL 
VERIFICATION TESTS WITH LIQUID INJECTION 
THRUST VECTOR CONTROL. DETAl LS OF THESE 
TESTS ARE CONTAINED I N  THE REACTIVE TEST 
SUMMARY UNDER CHAMBER DEVELOPMENT TESTS. 
319 COMPLETE DESIGN OF WATER COOLED COMBUSTION 
' CHAMBER 
@ DESIGN OF THE WATER COOLED CHAMBER FOR 
USE I N  PROTOTYPE INJECTOR REACTIVE TESTS 
WlLL BE COMPLETED AND COMMITTED TO FAB- 
I Rl  CATION FOR USE I N  EVENT 235. I 
320  COMPLETE FABRICATION OF FIRST WORKHORSE UNIT 
FABRICATION OF THE F l  RST WORKHORSE UHlT 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION OF PROGRAM EVENTS 
CHAMBER DEVELOPMENT PROGRAM 
PRIOR 
EVE PIT@) EVENT DESCRIPTION 
321 COMPLETE RELEASE OF PURCHASE ORDER FOR 
PROTOTYPE COMBUSTION CHAMBER 
VENDORS WlLL  BE SELECTED AND PURCHASE 
ORDERS PREPARED AND RELEASED FOR FABRI- 
CATION OF THE PROTOTYPE COMBUSTION 
CHAMBER. 
322 COMPLETION AND PROVISION OF FRACTURE 
MECHANICS SPECIMEN 
e FRACTURE MECHANICS SPECIMENS OF THE 
NECESSARY MATERIALS WlLL  BE PROVIDED I N  
SUFFICIENT S I Z E  TO AVOID EDGE EFFECTS 
AND I N  SUFFICIENT NUMBER TO ESTABLISH 
THE LOWER BOUND OF SCATTER AND TO DE- 
TERMINE THE I N I T I A L  STRESS INTENSITY AS 
A FUNCTl ON OF THE REQU l RED L l  FE T I  ME. 
323 COMPLETE FABRICATION OF FIRST WATER COOLED 
COMBUSTION CHAMBER 
e FABRl CATION OF THE F l  RST WATER COOLED 
COMBUSTION CHAMBER WlLL  BE COMPLETED 
AND DELIVERED FOR USE I N  EVENT 235. 
324 COMPLETE FABRICATION OF SECOND WATER COOLED 
COMBUSTION CHAMBER 
FABRICATION OF THE SECOND WATER COOLED 
COMBUSTION CHAMBER WlLL  BE COMPLETED 
AND DELIVERED FOR USE ON EVENT 236. 
NEXT 
EVENT(S) 
PRESSURE FED BOOSTER ENG l NE 
DESCRlPTION OF PROGRAM EVENTS 
PRIOR 
EVE NT(S) 
CHAMBER DEVELOPMENT PROGRAM 
EVENT DESCRIPTION 
3 2 5  COMPLETE CHARACTERIZATION OF STRESS 
INTENSITY FLAW S l Z E  
e CHARACTERIZATION OF THE STRESS INTENSITY 
FLAW S l Z E  WlLL BE COMPLETED AND WlLL  IN-  
CLUDE SUBCRITICAL CRACK PROPAGATION, ES- 
TABLISHMENT OF CRIT ICAL CRACK SIZE,  
DEFINITION OF MINIMUM REQUIRED PROOF 
CONDITIONS, INTERACTIONS BETWEEN PROOF 
AND OPERATING STRESSES AND ESTABLISHMENT 
OF THE MAXIMUM ALLOWABLE I N I T I A L  STRESS 
INTENS ITY FOR REQU l RED L I FE. 
3 2 6  COMPLETION OF VERIFICATION OF THERMAL MODEL 
e VERl F l  CAT1 ON OF THE THERMAL MODEL W l  L L  
BE V I A  THE TRANSIENT AND STEADY STATE 
HEAT TRANSFER DATA OBTAINED FROM THE 
F IR ING TESTS I N  EVENT 236. 
3 2 7  COMPLETE DEFINITION OF INSPECTION CRITERIA 
INSPECTION PROCEDURES AND TECHNIQUES FOR 
DETERMINING THE INTEGRITY AND R E L I A B I L I T Y  
OF REUSE AFTER SPLASH DOWN WlLL  BE COM- 
PLETED. EVALUATION OF THESE PROCEDURES 
AND TECHNIQUES WlLL  BE MADE I N  EVENT 330 .  
3 2 8  COMPLETE UPDATING OF TEST PLAN 
e UPDATING OF THE TEST PLAN WlLL  BE COM- 
PLETED REFLECTING ANY CHANGES NECESSARY 
AS A RESULT OF THE TESTING PERFORMED TO 
DATE. 
3 2 9  COMPLETE FABRICATION OF THIRD WATER COOLED 
COMBUSTI ON CHAMBER 
FABRICATION OF THE THIRD WATER COOLED COM 
BUSTION CHAMBER WlLL  BE COMPLETED AND DE- 
LIVERED FOR USE I N  EVENT 240. 
NEXT 
EVE NT(S) 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION OF PROGWM EVENTS 
CHAMBER DEVELOPMENT PROGRAM 
3 3 0  COMPLETE FABRICATION OF FIRST PROTOTYPE UN lT  
@ FABRICATION OF THE FIRST PROTOTYPE UN lT  
WILL BE COMPLETED AND DELIVERED FOR PRO- 
TOTYPE EVALUATION. 
331 START PROTOTYPE COMBUSTION CHAMBER 
EVALUATION 
e EVALUATION OF THE PROTOTYPE COMBUSTION 
CHAMBER WlLL  BEGIN WITH THE FIRING OF 
CHAMBER NO. 1 AT NOMINAL CONDITIONS WlTH 
INDUCED FLAWS AND SIMULATED IMPACT TESTS 
FOLLOWED BY DECONTAMINATION. CHAMBER NO. 
2 WlLL BE TESTED AT THE WORST CASE DUTY 
CYCLE AND CHAMBER NO. 3 TESTED WlTH RE- 
DUCED DECONTAMINATION PROCEDURES. CHAM- 
BER NO. 4 WlLL BE TESTED TO 100  REACTIVE 
TESTS AND THERMAL CYCLES AND CHAMBER NO. 
5 WlLL BE TESTED TO 100  REACTIVE TESTS 
AND 2 0 0  THERMAL CYCLES. ASSESSMENT OF 
THE CHAMBER'S A B I L I T Y  TO MEET THE MISSION 
REQUl REMENTS WlLL BE MADE. 
3 3 2  COMPLETE FABRICATION OF FOURTH PROTOTYPE 
@ FABRICATION OF THE FOURTH PROTOTYPE UN lT  
WILL BE COMPLETED FOR USE I N  THE 1 0 0  RE- 
ACTIVE TEST SERIES AND 100  THERMAL CYCLES 
AT NOMINAL CONDITIONS. 
334 COMPLETE FABRl CAT l ON OF F l FTH PROTOTYPE UN I T  
e FABRICATION OF THE F l  FTH PROTOTYPE UNlT 
WlLL BE COMPLETED FOR USE I N  FINAL UP- 
DATING OF THE THERMAL MODEL AND THE 
CHAMBER/INJECTOR L I F E  CYCLE DEMONSTRATION 
I N  EVENT 400. 
PRIOR 
EVENT (S) 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION OF PROGRAM EVENTS 
CHAMBER DEVELOPMFNT PROGWM 
EVENT DESCRIPT I0 N 
333 COMPLETE THERMAL MODEL UPDATE 
a FINAL UPDATING OF THE THERMAL MODEL WlLL 
BE COMPLETED UT IL IZ ING THE DATA FROM 
TEST l NG DONE ON ALL 5 PROTOTYPE CHAMBERS. 
335 COMPLETE FABRICATION OF SIXTH AND SEVENTH 
PROTOTYPE UNITS 
o FABRICATION OF THE SIXTH AND SEVENTH PRO- 
TOTYPE UNITS WILL BE COMPLETED FOR USE I N  
VERl FY ING STRUCTURAL INTEGRITY AND NON- 
DESTRUCTIVE TESTING TECHNIQUES. 
336 START STRUCTURAL INTEGRITY VERIFICATION 
TESTS 
a START STRUCTURAL INTEGRITY VERIFICATION 
TEST PROGRAM TO DEMONSTRATE INTEGRITY OF 
CHAMBER WHEN SUBJECTED TO MISSION DUTY 
CYCLE MECHANICAL LOADS. THESE TESTS WlLL 
INCLUDE MECHANICALLY INDUCED STRAIN, 
BENDING AND VIBRATION AT LOW FREQUENCIES; 
ANALYSIS OF STRUCTURAL MEMBERS AND IN- 
SPECTION RECORDS. 
337  COMPLETE NONDESTRUCTIVE TECHNIQUE 
VERl F l  CATION 
e ALL NONDESTRUCTIVE TESTING TECHNIQUES 
WlLL BE VERIFIED BY ANALYSIS OF THE 
TEST RESULTS. 
338  COMPLETE CRYOGENIC PROOF TEST 
e CRYOGENIC PROOF TESTING OF PROTOTYPE UNIT 
NO. 6 W l  LL BE COMPLETED I N  ACCORDANCE 
WITH THE CRITERIA DEVELOPED I N  EVENT 325. 
NEXT 
EVENT (S) 
PRIOR 
EVENT($) 
PRESSURE FED BOOSTER ENGINE 
BESCRlPTlON OF PROGRAM EVENTS 
CHAMBER DEVELOPMENT PROGRAM 
EVENT DESCRIPTION 
3 3 9  COMPLETE DESTRUCTION DROP LOADING 
CHARACTERIZATION 
e THE COMBUSTION CHAMBER, FITTED WlTH 
EITHER ACTUAL OR SIMULATED INJECTOR AND 
ATTACH HARDWARE, WlLL  BE DROPPED INTO 
WATER FROM AN ALTITUDE SIMULATING ABNORMA 
WATER ENTRY AND REENTRY CONDITIONS. THES 
TESTS W l L L  BE CONDUCTED AT PROGRESSIVELY 
MORE SEVERE DROP LOADING UNTIL  DESTRUCT10 
OCCURS. 
3 4 0  COMPLETE CRYOGENIC PROOF TESTS 
e CRYOGENIC PROOF TESTING OF PROTOTYPE U N l T  
NO. 7 W l L L  BE COMPLETED I N  ACCORDANCE 
WlTH THE CRITERIA DEVELOPED I N  EVENT 325. 
341  COMPLETE PRESSURE CYCLE TEST 
e U N I T  NO. 7 WlLL  BE SUBJECTED TO PRESSURE 
CYCLING TESTS AT PRESSURE LEVELS EQUAL 
TO EQUIVALENT MAXIMUM OPERATING PRESSURE 
AT PRESSURIZATION RATES EQUIVALENT TO 
ENGINE IGNITION. THE NUMBER OF CYCLES 
WlLL BE 50 PERCENT GREATER THAN THE 
MAXIMUM NUMBER EXPECTED. 
3 4 2  COMPLETE OVERPRESSURE TESTS 
e U N l T  NO. 7 WlLL  BE SUBJECTED TO OVER- 
PRESSURE TESTING TO A PRESSURE LEVEL 
2 0  PERCENT GREATER THAN THE MAXIMUM 
EXPECTED OPERATING PRESSURE BUT I N  NO 
EVENT GREATER THAN 86 PERCENT OF THE 
PROOF PRESSURE. 
NEXT 
EVENT ( 5 )  
NONE 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION OF PROGRAM EVENTS 
CHAMBER DEVELOPMENT PROGRAM 
3 4 3  COMPLETE HARD START TESTS 
@ HARD START TESTING WlLL BE COMPLETED 
U T I L I Z I N G  UNIT NO. 7. THESE TESTS WlLL 
DEMONSTRATE THAT THE CHAMBER CAN WITH- 
STAND HARD STARTS W l THOUT SUFFER l N G 
DETRIMENTAL EFFECTS. 
344  COMPLETE BURST TEST 
@ U N l T  NO. 7 WILL BE SUBJECTED TO BURST 




PRESSURE F E D  BOOSTER E N G I N E  
DESCRIPT ION O F  P R O G R A M  E V E N T S  
INJECTOR/CHMBER COMPATIBILITY PROGRAM 
EVENT 400  START CHAMBER/INJECTOR L I F E  CYCLE 
DEMONSTRAT ION 
0 USING FRACTURE MECHANICS L I F E  PREDICTION/FLAW 
GROWTH TECHNIQUES, DETERMINE MAXIMUM ALLOWABLE 
FLAW SIZES FOR CRITICAL AREAS 
0 INTRODUCE FLAWS BY STANDARD TECHNIQUES 
0 GROW FLAWS TO MAXIMUM S IZE  BY FATIGUE 
0 CHARACTERIZE INDUCED FLAWS BY NDT TECHNIQUE 
0 INSTALL I N  SUITABLE PROOF TEST FIXTURE 
0 INTRODUCE L N 2 T 0  TUBE BUNDLE AND OTHER CRITICAL 
STRESS AREAS 
0 PRESSURIZE TO PROOF PRESSURE AND DECREASE 
PRESSURE RAPIDLY 
0 INSTALL ENGINE OU TEST STAND 
0 RUN 3 0  SHORT DURATION REACTIVE TESTS 
0 REMOVE ENGINE FROM TEST STAND 
0 EXTERNALLY HEAT ENGINE TO TEMPERATURE PREDICTE 
FOR SPLASH DOWN THEN QUENCH WITH SALT WATER 60 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P W O G M M  E V E N T S  
INJECTOR/CHAMBER COMPATIBIL ITY PROGRAM 
EVENT DESCRIPTION 
1 421 1 EVENT 4 2 3  COMPLETE 2 0  REACTIVE TESTS AND 4 0  1 425 
TECHNICAL CYCLES 
0 INSTALL  ENGINE I N  TEST STAND 
0 RUN 2 0  SHORT DURATION REACTIVE TESTS 
0 REMOVE ENGINE FROM TEST STAND 
0 EXTERNALLY HEAT ENGINE TO TEMPERATURE PREDICTED 
FOR SPLASH DOWN THEN QUINCH WITH SALT WATER 4 0  
TIMES 
EVENT 4 2 5  COMPLETE 2 0  REACTIVE TESTS AND 4 0  THERMAL 
CYCLES 
0 SAME AS EVENT 423 
0 INSTALL SUITABLE BURST TEST FIXTURES 
0 PRESSURIZE TUBE BUUDLE TO BURST WITH H20 
0 PRESSURIZE COMBUSTION CHAMBER SHELL TO BURST 
WITH H20 
0 BURST TEST CONFIRM FLAW GROWTH/L I F E  PREDICTION 
AND C R I T I C A L  FLAW S I Z E  
EVENT 4 1 0  COMPLETE CRYOGENIC PROOF TEST 1 0 SAME AS EVENT 4 2 0  
0 INSTALL ENGINE ON TEST STAND 
0 RUN 30 SHORT DURATION REACTIVE TESTS 
0 REMOVE ENGINE FROM TEST STAND 
PRESSURE F E D  BOOSTER E N G I N E  
DESCRIPT ION OF P R O G R A M  E V E N T S  
INJECTOR/CHAMBER COMPATIBILITY PROGRAM 
ENT 4 1 2  COMPLETE CRYOGENIC PROOF TEST 
SAME AS EVENT 4 1 0  EXCEPT PROOF PRESSURE REDUCED 
BASED ON PREDICTED FLAW GROWTH 
0 INSTALL ENGINE I N  TEST STAND 
O RUN 2 0  SHORT DURATION REACTIVE TESTS 
0 REMOVE ENGINE FROM TEST STAND 
0 EXTERNALLY HEAT ENGINE TO TEMPERATURE PREDICTED 
FOR SPLASH DOWN THEN QUENCH WITH SALT WATER 2 0  
ENT 4 1 4  COMPLETE CRYOGENIC PROOF TEST 
SAME AS EVENT 4 1 2  EXCEPT PROOF PRESSURE REDUCED 
BASED ON PREDICTED FLAW GROWTH 
0 SAME AS EVENT 413 
0 SAME AS EVENT 4 2 6  
0 SAME AS EVENT 4 2 0  . 
PRESSURE F E D  BOOSTER E N G I N E  
DESCROPTiON OF P R B G W M  E V E N T S  
INJECTOR/CLAMBER COMPATIBILITY PROGRAM 
0 SAME AS EVENT 431 EXCEPT REDUCE PROOF PRESSURE 
BASED ON PREDICTED FLAW GROWTH 
0 MOUNT ENGINE ON TEST STAND 
0 SUBJECT ENGINE TO LATERAL SHOCK LOAD TO SIMULAT 
WATER IMPACT INERTION LOADS 
0 SAME AS EVENT 432 
0 SAME AS EVENT 430 EXCEPT AT REDUCED PRESSURE 
BASED ON PREDICTED FLAW GROWTH 
0 SAME AS EVENT 434 
0 SAME AS EVENT 432 
0 'SAME AS EVENT 436 EXCEPT AT REDUCED PRESSURE 
BASED ON PREDICTED FLAW GROWTH 
0 SAME AS EVENT 434 
0 SAME AS EVENT 432 
PRIOR 
EVENT(S) 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
INJECTOR/CHAMBER COMPATIBILITY PROGRAM 
EVENT MSCRlPTiON NEXT I EVENT(S) 
EVENT 4 4 2  COMPLETE CRYOGENIC PROOF TEST 
0 SAME AS EVENT 4 3 9  EXCEPT AT REDUCED PRESSURE 
BASED ON PREDICTED FLAW GROWTH 
EVENT 4 4 3  COMPLETE SIMULATED IMPACT TEST 
0 SAME AS EVENT 4 3 4  
EVENT 4 4 4  COMPLETE 10 MDC 
0 SAME AS EVENT 4 3 2  
EVENT 4 4 5  COMPLETE CRYOGENIC PROOF TEST 
0 SAME AS EVENT 4 4 2  EXCEPT AT REDUCED PRESSURE 
BASED ON PREDICTED FLAW GROWTH 
-- 
EVENT 4 4 6  COMPLETE SIMULATED IMPACT TEST 
0 SANE AS EVENT 4 3 4  
EVENT 447  COMPLETE 10 MDC 
0 SAME AS EVENT 4 3 2  
EVENT 4 4 8  COMPLETE BURST TEST 
0 SAME AS EVENT 4 2 6  
0 SAME AS EVENT 4 2 0  
EVENT 4 5 1  COMPLETE 10 MDC (PROPELLANT) 
0 SAME AS EVENT 4 3 2  
EVENT 4 5 2  CRYOGENT PROOF TEST 
0 SAME AS EVENT 4 5 0  EXCEPT AT REDUCED PRESSURE 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P W O G W M  E V E N T S  
INJECTORICHAMBER COMPATIBILITY PROGRAM 
I BASED ON PREDICTED FLAW GROWTH I 
0 SAME AS EVENT 4 3 4  
EVENT 4 5 4 '  COMPLETE 10 MISSION DUTY CYCLES 
0 SAME AS EVENT 4 3 2  
EVENT 4 5 5  COMPLETE CRYOGENIC PROOF TEST 4 5 6  
0 SAME AS EVENT 4 5 2  EXCEPT AT REDUCED PRESSURE 
BASED ON PREDICTED FLAW GROWTH 
EVENT 4 5 6  COMPLETE SIMULATED IMPACT TEST 
0 SAME AS EVENT 4 3 4  
EVENT 4 5 7  COMPLETE 10 MISSION DUTY CYCLES 
0 SAME AS EVENT 4 3 2  
-- 
EVENT 4 5 8  COMPLETE CRYOGENIC PROOF TEST 4 5 9  
0 SAME AS EVENT 4 5 5  EXCEPT AT REDUCED PRESSURE 
BASED ON PREDICTED FLAW GROWTH 
EVENT 4 5 9  COMPLETE SIMULATED IMPACT TEST 
0 SAME AS EVENT 4 3 4  
EVENT 460 COMPLETE 10 MISSION DUTY CYCLES 
0 SAME AS EVENT 4 3 2  
4 6 0  I EVENT 4 6 1  COMPLETE CRYOGENIC PROOF TEST 1 4 6 2  
I 0 SAME AS EVENT 4 5 8  EXCEPT AT REDUCED PRESSURE I 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  O F  P R O G R A M  E V E N T S  
INJECTOR/CHAMBER COMPATIBIL ITY PROGRAM 
EVENT DESCRlPTlO N 
EVENT 4 6 2  COMPLETE SIMULATED IMPACT TEST 
0 SAME AS EVENT A34  
0 SAME AS EVENT 4 3 2  
4 6 4  EVENT 4 6 5  COMPLETE SIMULATED IMPACT TEST 4 6 6  
0 SAME AS EVENT 4 3 4  
EVENT 4 6 4  COMPLETE CRYOGENIC PROOF TEST 
0 SAME AS EVENT 4 6 1  EXCEPT AT REDUCED PRESSURE 
BAOED ON PREDICTED FLAW GROWTH 
4 6 5  EVENT 466 COMPLETE 10 MISSION DUTY CYCLES 4 6 7  
4 6 5  
I 0 SAME AS EVENT 4 3 2  I 
EVENT 4 6 7  COMPLETE BURST TEST 
0 SAME AS EVENT 4 2 6  
430 EVENT 4 7 0  COMPLETE CRYOGENIC PROOF TEST 4 7  1 
0 SAME AS EVENT 4 2 0  
EVENT 4 7 1  COMPLETE 10 MISSION DUTY CYCLES 
0 SAME AS EVENT 4 3 2  
4 7  1 EVENT 4 7 2  COMPLETE SIMULATED IMPACT TEST 4 7 3  I 
I 0 SAME AS EVENT 4 3 4  I I 
EVENT 4 7 3  COMPLETE 10 MISSION DUTY CYCLES 
0 OAME AS EVENT 4 3 2  
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
INJECTORICHAMBER COMPATIBILITY PROGRAM 
EVENT DESCRIPTION 
4 7 3  I EVENT 4 7 4  COMPLETE SIMULATED IMPACT TEST 1 4 7 5  I 0 SAME AS EVENT 4 3 4  
EVENT 4 7 5  COMPLETE 10 MISSION DUTY CYCLES 
0 SAME AS EVENT 4 3 2  
EVENT 4 7 6  COMPLETE SIMULATED IMPACT TESTS 4 7 7  
0 SAME AS EVENT 4 3 4  
EVENT 4 7 7  COMPLETE 10 MISSION DUTY CYCLES 
0 SAME AS EVENT 4 3 2  
EVENT 478 COMPLDTE SIMULATED IMPACT TEST 
0 SAME AS EVENT 4 3 4  
EVENT 4 7 9  COMPLETE 10 MISSION DUTY CYCLES 
0 SAME AS EVENT 4 3 2  
EVENT 4 8 0  COMPLETE SIMULATED IMPACT TEST 
0 SAME AS EVENT 4 3 4  
EVENT 4 8 1  COMPLETE 10 MISSION DUTY CYCLES 
0 SAME AS EVENT 4 3 2  
... 
. . . . ,  
10 SAME AS EVENT 4 2 6  I 
4 2 6  I EVENT 4 9 9  COMPLETE CHAMBER/ INJECTIOU L I F E  I 
FROM 333 / 
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PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R l P T l O N  O F  P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
800 START PFC TESTS 86 1 
s REVIEW DATA FROM ENGINE DEVELOPMENT TESTS. 82 1 
a PREPARE F INAL PFC TEST PLAN 83 9 
844 
(801 COMPLETE ENGINE ACCEPTANCE TEST S/N001 1 802 
e COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
s PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
8 0 2  COMPLETE 5 NOMINAL MDC ' S  
PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
I 
FLIGHT READINESS REVIEW. 
a CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
8 0 3  COMPLETE 1 0  SIMULATED IMPACT TESTS 
s PERFORM VISUAL AND DIMENSIONAL CHECKS. 
a PERFORM 10 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. I 1 @ PERFORM VISUAL AND DIMENSIONAL CHECKS, 
@ IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 24 
HOURS, REMOVE AND PERFORM PRELIMINARY BECON- 
TAMINATION. 
PRESSURE FED BOOSTER ENG lNE 
DESCRlPTlON OF PROGRAM EVENTS 
PFC TESTS PROGRAM 
MPACT TESTS (CONTINUED) 
PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
I I I I CHECKOUT AND FLIGHT READINESS REVIEW. 
804 COMPLETE 5 NOMINAL MDC'S 
s PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST FIRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
CALCULATE ENGINE RUN TO RUN VARIABILITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
805 COMPLETE 10 SIMULATED IMPACT TESTS 
s PERFORM VISUAL AND DIMENSIONAL CHECKS. 
PERFORM 10 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
PERFORM VISUAL AND DIMENSIONAL CHECKS. 
s IMMERSE ENGINE IN SALT WATER ENVIRONMENT 24 
HOURS, REMOVE AND PERFORM PRELIMINARY DECON- 
TAMINATION. 
805 006 COMPLETE 5 NOMINAL MDC'S 
@ PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
I UNDER TEST CONDITIONS WHICH -SIMULATE NORMAL I VEHICLE CONDITIONS AS A FUNCTION OF TIME. I EACH TEST FIRING WILL INCLUDE A SIMULATED 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION OF PROGRAM E V E N T S  
PFC TESTS PROGWAM 
E 5 NOMINAL MDC'S (CONTINUED) 
AND FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABILITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
e PERFORM VISUAL AND DIMENSIONAL CHECKS. 
PERFORM 10 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
PERFORM VISUAL AND DIMENSIONAL CHECKS. 
e IMMERSE ENGINE IN SALT WATER ENVIRONMENT 24 
HOURS, REMOVE AND PERFORM PRELIMINARY DECON- 
TAMINATION. 
PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST FIRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
&LIGHT READINESS REVIEW. 
CALCULATE ENGINE RUN TO RUN VARIABILITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
09 COMPLETE 10 SIMULATED IMPACT TESTS 
PERFORM VISUAL AND DIMENSIONAL CHECKS. 
PERFORM 90 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION QF PROGRAM EVENTS 
PFC TESTS PROGRAM 
PERFORM VISUAL AND DIMENSIONAL CHECKS. 
e IMMERSE ENGINE IN SALT WATER ENVIRONMENT 24 
HOURS, REMOVE AND PERFORM PRELIMINARY DECON- 
TAMINATION. 
g PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
PERFORM TEN REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST FIRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABILITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
811 COMPLETE 8 0 
e PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDITIONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE, EACH 
TEST FIRING WILL INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABILITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
PRESSURE F E D  B O O S T E R  ENGINE 
D E S C R I P T I O N  OF P R Q G W M  E V E N T S  
PFC TESTS PROGRAM 
e PERFORM TWO SHORT DURATION TESTS FOR THE 
PURPOSE OF DEMONSTRATING INHERENT COMBUSTION 
STABIL ITY.  EACH TEST WILL BE CONDUCTED WITH 
A STABIL ITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED BY 
NASA. 
ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
075 8 2 1  COMPLETE ENGINE ACCEPTANCE S/N002 
8 0 0  s COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
e PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
8 2 2  COMPLETE 5 NOMINAL MDC'S 
@ PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMaL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLQCdED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
8 2 3  COMPLETE 8 OFF L I M I T  MDC'S 
e PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
PRESSURE FED BOOSTER E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
EVENT DESCRIPTION 
8 2 3  COMPLETE 8 OFF L I M I T  MDC'S (CONTINUED) 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F IR ING WILL  INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
s CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
COMPLETE 5 NOMINAL MDC'S 
@ PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
COMPLETE 10 NOMINAL MDC'S 
PERFORM TEN REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
PRESSURE FED BOOSTER E N G I N E  
DESCRlPTlON O F  P R O G R A M  EVENTS 
PFC TESTS PROGRAM 
EVENT BESCRlPTlQ N 
826  COMPLETE 1 0  NOMINAL MDC'S 
PERFORM TEN REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST FIRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
CALCULATE ENGINE RUN TO RUN VARIABILITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
827 COMPLETE 2 STABILITY BOMB TESTS 
o PERFORM TWO SHORT DURATION TESTS FOR THE 
PURPOSE OF DEMONSTRATING INHERENT COMBUSTION 
STABILITY. EACH TEST WILL BE CONDUCTED WITH 
A STABILITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED BY 
ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
o COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
s PERFORM 10 REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G W a M  E V E N T S  
PFC TESTS PROGRAM 
832 COMPLETE 10 NOMINAL MDC ' S  (CONTINUED) 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
833 COMPLETE 10 NOMINAL MDC'S 
e PERFORM 1 0  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
e PERFORM 10 REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G M M  E V E N T S  
PFC TESTS PROGRAM 
EVENT DESCRIPTION 
8 3 5  COMPLETE 8 OFF L I M I T  MDC'S- 
@ PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDITIONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F I R I N G  WILL INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
COMPLETE 2 STAB I L I TY BOMB TESTS 
@ PERFORM TWO SHORT DURATION TESTS FOR THE 
PURPOSE OF DEMONSTRATING INHERENT COMBUSTION 
. STABIL ITY.  EACH TEST WILL  BE CONDUCTED WITH 
A STABIL ITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED BY 
NASA. 
r ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
8 4 1  COMPLETE ENGINE ACCEPTANCE TEST S/N004 
@ COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
@ PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
I FOR FORMAL BUY OFF. 
r PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
PRESSURE F E D  B O O S T E R  ENGINE 
D E S C R l P T l O N  O F  P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
842 COMPLETE 5 NOMINAL MDC'S (CONTINUED) 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
PERFORM 10 MECHANICAL INDUCED IMPACT TESTS. 
USING WORST CASE REENTRY SIDE LOADING. 
e PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 24 
HOURS, REMOVE AND PERFORM PRELIMINARY DECON- 
TAMINATION. 
PERFORM F I i M  bEC0idTAt411iAT IOid , PRE-LAUliCti 
CHECKOUT AND FLIGHT READINESS REVIEW. 
e PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R l P T l O N  O F  P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
MULATED IMPACT TESTS 
e PERFORM VISUAL AND DIMENSIONAL CHECKS. 
e PERFORM 90 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 24 
HOURS, REMOVE AND PERFORM PRELIMINARY DECON- 
TAMINATION. 
COMPLETE 5 NOMINAL MDC'S 
r PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL' 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
847 COMPLETE 10 SIMULATED IMPACT TESTS 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ PERFORM 10 MECHANICAL INDUCED IMPACT TESTS. 
USING WORST CASE REENTRY SIDE LOADING. 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 24 
HOURS, REMOVE AND PERFORM PRELIMINARY DECON- 
TAM1 N A T I  ON. 
PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R l P T l O N  OF P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
8 4 8  COMPLETE 5 NOMINAL MDC'S 8 4 9  
@ PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
I 
I 
0 CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
8 4 8  8 4 9  COMPLETE 10 SIMULATED IMPACT TESTS 8 5 0  
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ PERflORM 10 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
0 PERFORM VISUAL AND DIMENSIONAL CHECKS. 
o IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 2 4  
HOURS, REMOVE AND PERFORM PRELIMINARY DECON- 
TAMINATI ON. 
@ PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
8 5 0  COMPLETE 10 NOMINAL MDC'S 
o PERFORM TEN REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
PRIOR 
EVENT(S) 1 EVENT DESCRIPTION NEXT I EVENT(S) I 
1 8 5 0  COMPLETE 10 NOMINAL MDC'S (CONTINUED) I I 
I r CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND I I 
COMPARE WITH PREVIOUS DATA SETS. I I 
r PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDITIONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F IR ING WILL INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
1 8 5 0  
CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
8 5 2  COMPLETE 2 STABIL ITY BOMB TESTS 
I 8 5 1  COMPLETE 8 OFF L I M I T  MDC'S 
r PERFORM TWO SHORT DURATION TESTS FOR THE 
PURPOSE OF DEMONSTRATING INHERENT COMBUSTION 
8 5 2  
STABIL ITY.  EACH TEST WILL  BE CONDUCTED WITH 
A STABIL ITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED BY 
NASA. 
ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
8 6 1  COMPLETE ENGINE ACCEPTANCE S/N005 
COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
e PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
PRESSURE F E D  BOOSTER E N G I N E  
D E S C R l P T l O N  O F  P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
862 COMPLETE 5 NOMINAL MDC'S 
PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
fOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
GALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
@ PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDITIONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F IR ING WILL INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
& CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
PRESSURE F E D  BOOSTER E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
NEXT I EVENT(S) 
8 6 4  COMPLETE 5 NOMINAL MDC'S (CONTINUED) 
s CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
8 6 5  COMPLETE 10 NOMINAL MDC'S 
s PERFORM TEN REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
s CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
1 8 6 5  8 6 6  COMPLETE 10 NOMINAL MDC'S I 8 6 7  I 
PERFORM TEN REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
s CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
8 6 6  8 6 7  COMPLETE 2 STABIL ITY BOMB TESTS 
I I PERFORM TWO SHORT DURATION TESTS FOR THE I 
PURPOSE OF DEMONSTRATING INHERENT COMBUST10 
STABILITY.  EACH TEST WILL BE CONDUCTED WIT 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
PFC TESTS PROGRAM 
EVENT DESCRlPTlO N 
867 COMPLETE 2 STABIL ITY BOMB TESTS (CONTINUED) 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED 
BY NASA. 
t~ ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
871 COMPLETE ENGINE ACCEPTANCE S/N006 
s COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
@ PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
872 COMPLETE 10 NOMINAL MDC'S 
PERFORM 10 REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
873 COMPLETE 10 NOMINAL MDC'S 
t~ PERFORM 10 REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
NEXT 
EVENT (S) 
PRESSURE FED B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G W M  E V E N T S  
PFC TESTS PROGRAM 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
8 7 4  COMPLETE 10 NOMINAL MDC'S 
@ PERFORM 10 REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
NOMINAL CONDITIOflS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F I R I N G  WILL  INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
8 7 5  . COMPLETE 8 OFF L I M I T  MDC'S 
e PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
8 7 6  
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
I I @ PERFORM TWO SHORT DURATION TESTS FOR THE PURPOSE OF DEMONSTRATING INHERENT COMBUSTION 
87 5 8 7 6  COMPLETE 2 STABIL ITY BOMB TESTS 9 5 1  
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R l P T l O N  O F  P R O G R A M  E V E N T S  
PRIOR 
EVENT(S) 
PFC TESTS PROGRAM 
EVENT DESCRlPT I0 N 
876 COMPLETE 2 STABIL ITY BOMB TESTS (CONTINUED) 
A STABIL ITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED B\ 
NASA. 
ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
-- 
899 COMPLETE PFC TESTS 
PREPARE AND ISSUE SUMMARY TEST REPORTS ON 
EACH OF THE S I X  ENGINES EVALUATED I N  SUB- 
PROGRAM. 
PREPARE AND ISSUE A PRELIMINARY CHARACTER- 
I S T I C S  REPORT IDENTIFYING ENGINE TO ENGINE 
AND RUN TO RUN VARIABIL ITY OF PRODUCTION 
ENGINES. 
PREPARE AND ISSUE PRELIMINARY REFURBISHMENT 
AND MAINTENANCE CRITERIA AND SCHEDULES. 
NEXT 
EVENT (S) 
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PRESSURE F E D  B O O S T E R  E N G I N E  
DESCRIPTION OF PROGRAM EVENTS 
PRIOR 
FFC TEST PROGRAM 
EVENT DESCRIPTION 
9 0 0  START FFC TESTS 
e REVIEW DATA FROM PFC TEST TO DATE. 
@ PREPARE FINAL FFC TEST PLAN. 
901 COMPLETE ENGINE ACCEPTANCE S/N007 
COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
@ PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
9 0 2  COMPLETE 5 NOMINAL MDC'S 
PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY.  
9 0 3  COMPLETE 5 SIMULATED IMPACT TESTS 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ PERFORM 5 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 24  
HOURS, REMOVE AND PERFORM PRELIMINARY DECON 
TAM1 NATI  ON. 
NEXT 
EVENT (S) 
NEXT 
9 0 1  
9 2 1  
93 1 
9 4 1  
951 
PRESSURE FED B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
9 0 3  COMPLETE 5 SIMULATED IMPACT TESTS (CONTINUED) 
PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
@ PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ PERFORM 5 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
e PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 
24 HOURS, REMOVE AND PERFORM PRELIMINARY 
DECONTAMINATION. 
e PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
9 0 6  COMPLETE 5 NOMINAL MDC'S 
e PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F I R I N G  WILL  INCLU 
PRIOR 
EVENT(S) 
PRESSURE FED B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
EVENT DESCRIPTION 
9 0 6  COMPLETE 5 NOMINAL MDC'S (CONTINUED) 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AN1 
FLIGHT READINESS REVIEW. 
o CALCULATE ENGINE RUN TO RUN VARIABIL ITY AN1 
COMPARE WITH PREVIOUS DATA SET. 
9 0 7  COMPLETE 5 SIMULATED IMPACT TESTS 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
o PERFORM 51 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
IMMERSE ENGINE IN SALT WATER ENVIRONMENT 
24 HOURS, REMOVE AND PERFORM PRELIMINARY 
DECONTAMINATION. 
PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
908 COMPLETE 5 NOMINAL MDC ' S  
PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AN[ 
FLIGHT READINESS REVIEW. 
8 CALCULATE ENGINE RUN TO RUN V A R I A B I L I T Y  ANC 
COMPARE WITH PREVIOUS DATA SET. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  O F  P R O G W M  E V E N T S  
FFC TEST PROGRAM 
EVENT DESCRIPTION 
9 0 9  COMPLETE 5 SIMULATED 1MPACT.TESTS 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
e PERFORM 5 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 
2 4  HOURS, REMOVE AND PERFORM PRELIMINARY 
DECONTAMINATION. 
@ PERFORM FINAL DECONTAMINATION, PRE -LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
9 1 0  COMPLETE 5 NOMINAL MDC'S 
@ PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SET. 
9 1 1  COMPLETE 5 SIMULATED IMPACT TESTS 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ PERFORM 5 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 
2 4  HOURS, REMOVE AND PERFORM PRELIMINARY 
DECONTAMINATION. 
NEXT 
EVENT (5) 
PRESSURE FED BOOSTER ENGINE 
DESCRIPTION O F  P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
91 1 COMPLETE 5 SIMULATED IMPACT TESTS (CONTINUED) 
o PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
o PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST FIRING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
o CALCULATE ENGINE RUN TO RUN VARIABILITY AND 
COMPARE WITH PREVIOUS DATA SET. 
o PERFORM VISUAL AND DIMENSIONAL CHECKS. 
o PERFORM 5 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
o PERFORM VISUAL AND DIMENSIONAL CHECKS. 
o IMMERSE ENGINE IN SALT WATER ENVIRONMENT 
24 HOURS, REMOVE AND PERFORM PRELIMINARY 
DECONTAMINATION. 
o PERFORM FINAL DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FLIGHT READINESS REVIEW. 
o PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMBL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
PRESSURE FED B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
PRIOR I EvENT(s) I EVENT DESCRIPTION 
I I THERMAL HEAT SOAK, AND SALT WATER QUENCH, 1 I I FOLLOWED BY A SIMULATED DECONTAMINATION AND I I I FLIGHT READINESS REVIEW. I I / t~ CALCULATE ENGINE RUN TO RUN V A R I A B I L I T Y  AND I I COMPARE WITH PREVIOUS DATA SET. 
91 4 9 i 5  COMPLETE 5 SIMULATED IMPACT TESTS 91 6 
t~ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
@ PERFORM 5 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY S I D E  LOADING. 
@ PERFORM VISUAL AND DIMENSIONAL CHECKS. 
IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 
24 HOURS, REMOVE AND PERFORM PRELIMINARY 
DECONTAMINATION. 
@ PERFORM F I N A L  DECONTAMINATION, PRE-LAUNCH 
CHECKOUT AND FL IGHT READINESS REVIEW. 
91 5 9 1 6  COMPLETE 5 NOMINAL MDC'S 9 1  7 
@ PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME.  
EACH TEST F I R I N G  W I L L  INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FL IGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN V A R I A B I L I T Y  AND 
COMPARE WITH PREVIOUS DATA SET. 
113 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
EVENT DESCRIPTION 
9 1 7  COMPLETE 5 SIMULATED IMPACT TESTS 
I PERFORM VISUAL AND DIMENSIONAL CHECKS. 
I PERFORM 5 MECHANICAL INDUCED IMPACT TESTS 
USING WORST CASE REENTRY SIDE LOADING. 
I PERFORM VISUAL AND DIMENSIONAL CHECKS. I 1 I IMMERSE ENGINE I N  SALT WATER ENVIRONMENT 
24 HOURS, REMOVE AND PERFORM PRELIMINARY 
DECONTAMINATION. 
I I I e PERFORM FINAL DECONTAMINATION, PRE-LAUNCH I I CHECKOUT AND FLIGHT READINESS REVIEW. I. 
917 9 1 8  COMPLETE 5 NOMINAL MDC'S 
PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SET. 
9 1 8  9 1 9  COMPLETE 8 OFF L I M I T  MDC'S 
e PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDITIONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F IR ING WILL INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
PRIOR 
EVENT (S)  EVENT DESCRIPTION 
9 1 9  COMPLETE 8 OFF L I M I T  MDC'S (CONTINUED) 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
9 2 0  COMPLETE 2 STABIL ITY BOMB TESTS 
e PERFORM TWO SHORT DURATION TESTS FOR THE 
PURPOSE OF DEMONSTRATING INHERENT COMBUSTION 
STABILITY.  EACH TEST WILL BE CONDUCTED WITH 
A STABIL ITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED BY 
NASA, 
ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
927 COMPLETE ENGINE ACCEPTANCE S/N008 
e COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
e PREPARE DATA PACKAGE AND SUBMIT TO ClJSTOMER 
FOR FORMAL BUY OFF. 
9 2 2  COMPLETE 5 NOMINAL MDC's 
e PERFORM FIVE REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY.  
NEXT 
EVENT(S) 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
a PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDITIONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F IR ING WILL  INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
a CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
a PERFORM FORTY REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WiLL  INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
TY BOMB TESTS 
a PERFORM TWO SHORT DURATION TESTS FOR THE 
PURPOSE OF DEMONSTRATING INHERENT COMBUSTION 
STABIL ITY.  EACH TEST WILL BE CONDUCTED WITH 
A STABIL ITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED BY 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
I 1 PRIOR 
EVENT(S) EVENT BESCRlPTlQN 
NEXT I EVENT(S) 
I I a ANALYZE TEST RESULTS AND COMPARE WITH PRE- I I I VIOUS DATA. I 
931 COMPLETE ENGINE ACCEPTANCE S/N004 
a PERFORM VISUAL AND DIMENSIONAL CHECKS FOLLOW 
ING S T A B I L I T Y  BOMB TESTS. 
INDICATE ENGINE READINESS TO PERFORM ADDI- 
TIONAL MDC'S. 
a COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
932 COMPLETE 5 NOMINAL MDC ' S  
a PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH.SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLtOWED BY A SIMULATED DECONTAMINATION AND 
FLIGHT READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN V A R I A B I L I T Y .  
933 COMPLETE 8 OFF L I M I T  MDC'S 
a PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDIt I ONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F IR ING WILL  INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
PRESSURE FED B O O S T E R  ENGINE 
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
OFF L I M I T  MDC ' S  (CONTINUED) 
READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
@ PERFORM TWO SHORT DURATION TESTS FOR THE 
PURPOSE OF DEMONSTRATING INHERENT COMBUSTION 
STABIL ITY.  EACH TEST WILL BE CONDUCTED WITH 
A STABIL ITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED BY 
@ ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
PERFORM VISUAL AND DIMENSIONAL CHECKS FOLLOW 
ING STABIL ITY BOMB TESTS. 
@ INDICATE ENGINE READINESS TO PERFORM ADDI- 
RIONAL MDC'S. 
@ COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
e PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDITIONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F IR ING WILL INCLUDE A SIMULAT 
PRESSURE FED B O O S T E R  ENGINE 
D E S C R I P T I O N  OF P E O G ~ ~ I M  E V E I d T S  
FFC TEST 
---- PROGRAM 
PRIOR 
EVENT (s) EVENT DESCRIPTION 
--.--- 
942 COblPLETE 8 OFF L I C l I T  MDC'S (COiITINUED) 
HEAT SOAK, AND SALT WATER QUCNCH, FOLLONED 
BY A SIMULATED DECONTAMINATION AND FL IGHT 
READINESS REVIEW. 
CALCULATE ENGINE RUN TO RUN V A R I A B I L I T Y  AND 
COMPARE WITH PREVIOUS DATA S E I S .  
- 
943 COMPLETE 5 NOMINAL C!DCIS 
e PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS lJHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TI t4E. 
EACH TEST F I R I N G  WILL  INCLUDE A SIMULATED 
THERI*lAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOLJED BY A SIMULATED DECONTAMINATION 
. . 
AND FL IGHT READIIiESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN V A R I A B I L I T Y  
AND COHPARE W I T / (  PREVIOUS DATA SETS. 
944 COMPLETE 2 S T A B I L I T Y  BOMB TESTS 
PERFORM TWO SHORT DURATION TESTS FOR TIIE 
PURPOSE OF DEMONSTIUTING INHERENT COMGUSTION 
S T A B I L I T Y .  EACH TEST W I L L  B E  CONDUCTED WITH 
A S T A B I L I T Y  RATING BOMB, SUFFIC IENT TO CAUSE 
50% CtiAMBER OVEl'<PRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS S P E C I F I E D  BY 
NASA. 
@ ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  O F  P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
9 5 1  COMPLETE ENGINE ACCEPTANCE S/N006 
e PERFORM VISUAL AND DIMENSIONAL CHECKS FOLLOW 
ING STABIL ITY BOMB TESTS. 
8 INDICATE ENGINE READINESS TO PERFORM ADDI- 
T I  ONAL MDC ' S . 
8 COMPLETE ACCEPTANCE TEST PER TEST PLAN. 
e PREPARE DATA PACKAGE AND SUBMIT TO CUSTOMER 
FOR FORMAL BUY OFF. 
9 5 2  COMPLETE 8 OFF L I M I T  MDC'S 
PERFORM EIGHT REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE OFF 
NOMINAL CONDITIONS OF INTERFACE TEMPERATURE 
PRESSURES AND PROPELLANT FLOW RATE. EACH 
TEST F I R I N G  WILL INCLUDE A SIMULATED THERMAL 
HEAT SOAK, AND SALT WATER QUENCH, FOLLOWED 
BY A SIMULATED DECONTAMINATION AND FLIGHT 
READINESS REVIEW. 
@ CALCULATE ENGINE RUN TO RUN VARIABIL ITY AND 
COMPARE WITH PREVIOUS DATA SETS. 
9 5 3  COMPLETE 5 NOMINAL MDC'S 
e PERFORM F I V E  REACTIVE MISSION DUTY CYCLES 
UNDER TEST CONDITIONS WHICH SIMULATE NORMAL 
VEHICLE CONDITIONS AS A FUNCTION OF TIME. 
EACH TEST F IR ING WILL INCLUDE A SIMULATED 
THERMAL HEAT SOAK, AND SALT WATER QUENCH, 
FOLLOWED BY A SIMULATED DECONTAMINATION 
AND FLIGHT READINESS REVIEW. 
e CALCULATE ENGINE RUN TO RUN VARIABIL ITY 
AND COMPARE WITH PREVIOUS DATA SETS. 
PRESSURE F E D  B O O S T E R  E N G I N E  
D E S C R I P T I O N  OF P R O G R A M  E V E N T S  
FFC TEST PROGRAM 
EVENT DESCRIPTIQ N 
9 5 4  COMPLETE 2 STABIL ITY BOMB TESTS 999 
@ PERFORM TWO SHORT DURATION TESTS FOR THE 
I I PURPOSE OF DEMONSTRATING INHERENT COMBUSTION STABILITY.  EACH TEST WILL BE CONDUCTED WITH 
A STABIL ITY RATING BOMB, SUFFICIENT TO CAUSE 
50% CHAMBER OVERPRESSURE AT DETONATION, AT 
LOCATIONS WITHIN THE CHAMBER AS SPECIFIED BY 
NASA. 
ANALYZE TEST RESULTS AND COMPARE WITH PRE- 
VIOUS DATA. 
- 
9 9 9  COMPLETE FFC TESTS 
e PREPARE AND ISSUE SUMMARY TEST REPORTS ON 
EACH OF THE F I V E  ENGINES EVALUATED I N  T H I S  
SUB PROGRAM. 
s PREPARE AND ISSUE A SUMMARY CHARACTERISTICS 
REPORT IDENTIFYING THE ENGINE TO ENGINE AND 
RUN TO RUN VARIABIL ITY OF THE PRODUCTION 
ENGINE UNDER NOMINAL AND OFF NOMINAL VEHICLE 
INTERFACE CONDITIONS. 
@ PREPARE AND ISSUE F INALIZED REFURBISHMENT 
AND MAINTENANCE CRITERIA FOR NORMAL ENGINE 
RECYCLING TO FLIGHT PROGRAM. 
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